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ABSTRACT 


-J 

The  Life  Cycle  Cost  Guide  for  Equipment  Analysis  updates  and  super 
cedes  the  Life  Cycle  Cost  Guide  for  Government  Furnished  Equipment  and 
its  associated  Customer  Support  Package.  This  document  differs  exten¬ 
sively  from  the  previous  guide  in  cost  model  structure,  in  equation 
and  cost  factor  description,  and  in  computer  program  structure.  The 
major  changes  are: 

r*  •  The  total  Life  Cycle  Cost  was  divided  into  three  major  cost 
elements:  Research  4  Development,  Investment,  and  Operation  4  Support 

v  •  The  entire  Cost  Breakdown  structure  was  revised,  new  cost 
elements  were  added,  and  new  equations  and  cost  factors  were  intro¬ 
duced.  Program  Management  and  Termination  Costs  have  also  been 
included; 

•  Four  types  of  yearly  inflation  rates  (Research  and  Development 
Procurement,  Military  Construction,  and  Operation  and  Maintenance) 
and  yearly  discount  rates  were  included  to  calculate  costs  in  terms 

of  inflated  or  inflated  4  discounted  dollars; 

•  A  new  computer  program  has  been  developed  for  this  Guide." 

This  program  maintains  the  previous  report  structure;  however,  new 
reports  are  provided:  Equations,  Cost  Adjustment  factors.  Funding 
by  Cost  Category,  Cost  Breakdown  by  Year,  and  Annual  Cost  by  Funding 
Type.  These  reports  are  available  in  constant  dollars,  inflated 
dollars,  or  inflated  4  discounted  dollars.  The  reports  can  be 
selectively  requested. 

O'#  The  new  computer  program  enables  the  analyst  to  modify  the 
standard  Life  Cycle  Cost  Model  to  his  specific  project  needs  without 
making  any  program  changes.  The  format  of  the  reports  is  automati¬ 
cally  adjusted  for  all  changes. 
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MANAGEMENT  SUMMARY 

li 

The  Life  Cycle  Cost  Guide  for  Equipment  Analysis  is  a 
standardized  and  automated  Life  Cycle  Cost  Methodology  provided 
by  the  Naval  Material  Command  to  be  used  in  the  Life  Cycle  Cost 
Analysis  of  equipments  procured  for  the  Navy. 

The  total  Life  Cycle  Cost  is  divided  into  three  major  cost 
elements:  Research  &  Development,  Investment,  and  Operating 
&  Support  Costs.  These  cost  elements  are  divided  into  85  sub¬ 
cost  elements,  61  of  which  comprise  the  basic  equations.  The 
basic  equations  are  further  defined  by  104  cost  factors. 

Each  equation  is  identified  as  belonging  to  a  cost  category, 
i.e..  Contractor  Payment,  Program  Management,  Testing,  Prime 

/ 

Equipment,  Training,  Supply  Support,  Technical  Data,  Support 
Equipment,  Operation,  or  Maintenance,  and  a  funding  type  i.e., 
Research  &  Development,  Procurement,  Construction,  Operation  & 
Maintenance,  Military  Personnel,  or  Others.  The  costs  can  be 
adjusted  to  reflect  the  time  value  of  money. 

The  program  provides  13  reports  at  different  depths  of  detail 
and  with  various  types  of  information.  These  reports  are  grouped 
into  two  basic  categories: 

A.  Input  Data  Reports  present  the  input  data  and  the  in¬ 
formation  built  in  the  program  in  five  formats  to  provide  the 
basic  information  about  the  cost  model,  the  cost  factor  des¬ 
cription,  values,  and  general  remarks  about  the  project. 


These  reports  are: 


1.  Equations 

2.  Remarks 

3.  Dictionary 

4.  Variable  Values 

5.  Cost  Adjustment  Factors 

B.  Output  Reports  present  the  calculated  values  of  the 
Life  Cycle  Cost  in  eight  formats.  These  reports  are: 

1 .  Summary 

2.  Funding  by  Cost  Category 

3.  Cost  Breakdown  by  Year 

4.  Cost  Breakdown  Totals 

5.  General  Funding 

6.  Annual  cost  by  Funding  Type 

7.  Annual  Cost  by  Cost  Category 

8.  Sensitivity  Analysis 

The  computer  program  developed  for  the  Life  Cycle  Cost 
Equipment  Model  is  designed  to  provide  the  analyst  the  flexi¬ 
bility  to  modify  the  standard  Life  Cycle  Cost  model  to  his 
specific  project  needs.  The  procedures  are  user-oriented  and 
do  not  require  any  computer  program  changes.  Using  this  tech¬ 
nique,  the  analyst  can  redefine  the  entire  cost  structure. 

This  special  programming  technique  provides  the  user 
a  program  readily  available  to  be  adopted  to  various  types 
of  cost  models.  This  technique  has  been  successfully  demon¬ 
strated  in  many  or.-going  projects  and  was  also  used  for  the 
development  of  the  Major  Weapon  System  Life  Cycle  Cost  Model. 
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LIFE  CYCLE  COST  GUIDE  FOR 
EQUIPMENT  ANALYSIS 

I.  SCOPE 

The  purpose  of  this  guide  is  to  provide  a  basic  under¬ 
standing  of  the  methodology  used  in  the  LCC  (Life  Cycle 
Cost)  analysis  of  equipment  procured  for  the  Navy.  Figure 

I. 1  provides  an  overview  of  the  LCC  analysis  approach  for 
Naval  Material  Command  procurements.  Sections  II  &  III  and 
associated  Appendices  describe  the  Naval  Material  Command 
Equipment  LCC  methodology  and  the  procedures  for  data  collec¬ 
tion.  Sections  IV,  V  &  VI  and  associated  Appendices  describe 
the  ADP  (Automatic  Data  Processing)  model  available  for 

use  in  calculating  Life  Cycle  Cost. 

By  standardizing  and  automating  the  costing  methodology, 
the  Naval  Material  Command  has  provided  the  System  Commands 
with  an  effective  tool  for  using  Life  Cycle  Costing  in  their 
procurement  decisions. 

II.  LIFE  CYCLE  COST  METHODOLOGY 

Life  cycle  cost  is  defined  as  the  total  cost  to  the 
Government  of  acquisition  and  ownership  of  an  equipment 
over  its  full  life.  It  includes  the  cost  of  development, 
investment,  and  operating  &  support. 

This  section  establishes  a  standardized  life  cycle  cost 
estimating  model  for  identifying  and  assembling  cost  ele¬ 
ments  and  cost  categories  for  Equipments. 
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ANALYSIS  APPROACH  LIFE  CYCLE  COST  MODEL  SYSTEM  EVALUATION  PROCESS 


FIGURE  1-1 .  LIFE  CYCLE  COST  ANALYSIS  APPROACH 


The  life  cycle  cost  breakdown  structure  provides  a  frame¬ 
work  for  collecting,  analyzing,  estimating,  synthesizing, 
computerizing,  and  reporting  life' cycle  costs.  It  provides 
a  check  list  to  assure  that  all  pertinent  costs  are  included 
in  the  analysis  without  duplication.  It  also  provides  the 
basic  structure  for  keeping  track  of  the  various  costs  and 
aggregating  them  into  summary  cost  elements.  Each  of  the 
costs  are  identified  by  year  and  then  adjusted  as  required 
in  accordance  with  the  time  value  of  money  theory  as  de¬ 
scribed  in  Appendix  C  (Inflation/Discounting  Adjustment 
Factors) . 

The  total  life  cycle  cost  is  divided  into  three  major 
cost  elements:  Research  &  Development,  Investment,  and 
Operating  &  Support  costs.  These  cost  elements  are  then 
divided  into  85  sub-cost  elements,  61  of  which  comprise 
the  basic  equations  which  quantify  the  major  cost  elements. 
The  calculation  of  these  costs  and  their  summation  into 
a  eotal  life  cycle  cost  form  the  basis  of  the  LCC  Method¬ 
ology.  The  standard  cost  equations  in  the  LCC  model  uses 
104  major  cost  factors.  These  factors  are  the  bits  and 
pieces  of  information  which  are  usually  generated  during 
the  process  of  equipment  procurement,  acquisition,  and 
ownership . 

The  Life  Cycle  Cost  Breakdown  Structure  and  Equation 
Directory  which  identifies  cost  category,  funding  type. 


and  the  inflation  factor  type  assigned  to  each  basic  equa¬ 
tion  is  provided  in  table  II. 1 

Appendix  A  provides  the  basic  cost  equations  and  cost 
factor  descriptions. 

Appendix  B  provides  an  alphabetical  listing  of  the  104 
Life  Cycle  Cost  factor  names,  descriptions,  dimensions,  and 
the  likely  source  of  information  used  in  the  cost  equations. 

Every  cost  equation  identified  in  the  Equipment  Life  Cycle 
Cost  model  is  assigned  to  one  of  ten  major  cost  categories. 

For  reference  purposes,  each  is  assigned  a  numerical  code. 
These  Cost  Categories  and  their  assigned  code  numbers  in 
the  Equation  Directory  are: 


Contractor  Payment  1 
Program  Management  2 
Testing  3 
Prime  Equipment  4 
Training  5 
Supply  Support  6 
Technical  Data  7 
Support  Equipment  8 
Operation  9 
Maintenance  10 


Every  cost  equation  is  assigned  to  one  of  six  funding 
types.  These  funding  types  and  their  code  numbers  in  the 
Equation  Directory  are: 


Research  &  Development  1 
Procurement  2 
Construction  3 
Operation  &  Maintenance  4 
Military  Personnel  5 
Others  6 


( 
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LIFE  CYCLE 

f 

COST  BREAKDOWN  STRUCTURE  AND 

i 

EQUATION  DIRECTORY 

Cost 

Fund 

I  n  f  1 .  j 

CBS  NO 

o 65 ooo 

TOTAL  LIFE  CYCLE 

Cat. 

Type 

Type  j 

100000 

RESEARCH  AND  DEVELOPMENT 

| 

110000 

Val idation 

• 

111000 

Contractor 

1 

1 

1  : 

112000 

Government 

2 

1 

1 

120000 

Full  Scale  Development 

121000 

Contractor 

121100 

Management 

1 

1 

1 

121200 

Engineer ing 

1 

1 

1 

121300 

Prototype  Hardware 

1 

1 

1 

121400 

Software 

1 

1 

1 

121500 

Test  &  Evaluation 

1 

1 

1 

121600 

Documentation 

1 

1 

1 

121700 

Support  &  Test  Equipment 

1 

1 

1 

122000 

Government 

122100 

Program  Management 

2 

1 

1 

122200 

Prototype  Test  &  Evaluation 

122210 

Training 

5 

5 

4 

122220 

Test  Site  Activation 

3 

3 

3 

122230 

Test  &  Evaluation 

3 

1 

1 

200000 

INVESTMENT 

210000 

Government  Program  Management 

2 

2 

1 

220000 

Prime  Equipment  Acquisition 

221000 

Production  Hardware 

4 

2 

2 

222000 

Production  Support  &  Services 

4 

2 

2 

223000 

Production  Test  &  Evaluation 

3 

2 

2 

224000 

Transportation 

4 

2 

2 

225000 

Installation  and  Checkout 

4 

2 

2 

230000 

Initial  Support  Acquisition 

231000 

Support  &  Test  Equipment  Acquisition  8 

2 

2 

232000 

Supply  Support 

232100 

Initial  Spares 

232110 

Prime  Equipment 

6 

2 

2 

232120 

Support  &  Test  Equipment 

6 

2 

2 

232200 

NSN  Entry  into  the  Supply  System 

6 

4 

4 

233000 

Fac il ities 

233100 

Operational 

9 

3 

3 

233200 

Maintenance 

10 

3 

3  : 

234000 

Documentation 

i 

234100 

Acquisition 

7 

2 

2  j 

234200 

Reproduction  and  Distribution 

7 

2 

2  | 

235000 

Training 

! 

235100 

Operator 

5 

5 

4 

235200 

O/l  level  Maintenance 

5 

5 

4 

235300 

Depot  level  Maintenance 

5 

4 

4 

235400 

Instructor 

5 

5 

4 

235500 

Training  Aids 

5 

2 

2 

Table  II. 1 


CBS  NO 

300000 

310000 

311000 

312000 

313000 

314000 

315000 

320000 

321000 

321100 

321110 

32112C 

321130 

321200 

321300 

321310 

321320 

321330 

322000 

322100 

322200 

323000 

323100 

323200 

323300 

324000 

325000 

325100 

325110 

325120 

325200 

325210 

325220 

326000 

327000 

327100 

327200 

328000 

328100 

328200 

328300 

330000 


LIFE  CYCLE 

COST  BREAKDOWN  STRUCTURE  AND 
EQUATION  DIRECTORY 


OPERATING  AND  SUPPORT 
Operation 
•Personnel 
Facilities 
Energy  Consumption 
Material  Consumption 
So£tware  Maintenance 
Support 

Corrective  Maintenance 
Labor 

O/I  level  (Remove  &  Replace) 
O/I  level  (Repair) 

Depot  level  (Repair) 

Repair  Material 
Transportation  and  Packaging 
Material  Handling  Labor 
Packaging  Material 
Shipping 

Preventive  Maintenance 
Labor 
Material 
Overhaul 
Labor 
Mater ial 
Transportation 

Support  &  Test  Equipment  Maintenance 
Facil ities 
Shop  Space 
O/I  level 
Depot  level 
Inventory  Storage 
O/I  level 
Depot  level 

Documentation  Maintenance 
Supply  Support 

Replenishment  Spares 
Supply  System  Management 
Training 
Operator 

O/I  Level  Maintenance 
Depot  Level  Maintenance 
Termination 


Cost  Fund  Infl 
Cat.  Type  Type 


Table  II. 1  (Continued) 


Each  cost  equation  in  the  Equipment  Life  Cycle  Cost 
model  can  be  adjusted  for  the  time  value  of  money  by  one 
of  four  types  of  inflation  factors  and  one  discount  factor. 
These  inflation  factors  and  their  code  numbers  in  the  Equa¬ 
tion  Directory  are: 


R  &  D  1 
Procurement  2 
Construction  3 
0  &  M  4 


Operation  &  Maintenance  and  Military  Personnel  are 
assumed  to  use  the  same  O&M  type  of  inflation  factor.  Fund¬ 
ing  type  "Others"  could  use  any  one  of  the  inflation  factors. 

III.  DATA  COLLECTION 

Life  Cycle  Cost  analysis  requires  the  collection  and 
processing  of  104  cost  factors.  The  principle  data  sources 
are  the  System  Project  Office,  the  Contractor,  and  the  Log¬ 
istic  Support  organization.  The  Project  Management  Office 
will  provide  data  concerning  the  system  operations,  acquisi¬ 
tion  costs,  project  schedules  and  various  contractual  related 
information.  Information  pertaining  to  the  inherent  design 
characteristics  of  the  system  will  be  available  from  the 
contractor.  The  ILS  Manager  and  his  Logistic  Element  Man¬ 
agers  will  have  access  to  data  on  maintenance,  personnel  & 
training,  technical  data,  transportation,  etc.,  during  the 
ownership  period.  The  analyst  will  be  required  to  provide 
all  other  cost  factors  by  converting  some  of  the  raw  data 
collected  during  the  interviews  into  applicable  information. 


It  is  recommended  that  the  cost  equations'  description 
presented  in  section  II  be  used  as  a  guide  during  the 
interviews . 

The  basic  steps  in  the  data  collection  and  processing 
are  the  same  whether  life  cycle  costs  are  calculated  manually 
or  by  using  the  ADP  program.  The  ADP  method  simplifies 
the  calculation  requirements,  but  it  also  requires  an  analyst 
to  become  familiar  with  translating  LCC  factors  into  a  format 
acceptable  to  a  computer. 

Sections  IV  &  V  will  provide  information  on  how  to  use 
the  ADP  technique  for  the  NAVMAT  LCC  model.  Section  VI  will 
present  the  FLEX  technique  on  how  to  modify  the  standard 
NAVMAT  Equipment  LCC  Model. 

IV.  AUTOMATIC  DATA  PROCESSING 

Although  an  analyst  can  use  the  model  without  knowing 
all  the  details  of  the  calculations,  a  general  knowledge 
of  the  logical  content  contained  in  the  model  is  useful  in 
properly  developing  input  data,  in  properly  interpreting 
results  and  in  appreciating  the  capabilities  and  limitations 
of  the  model . 

The  LCC  model  consists  of  three  functional  processes: 

A.  ADP  Model  Input  Logic 

Like  any  computer  model,  a  problem  to  be  analyzed 
by  the  LCC  model  must  be  presented  in  the  form  of  input  data 
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of  particular  types.  Once  the  analyst  has  prepared  data 
on  the  input  forms,  the  data  is  converted  to  punched  cards. 
Each  type  of  data  card  is  read  in  and  the  data  is  converted 
to  a  form  needed  for  subsequent  operations.  The  model 
routines  that  process  input  data  also  apply  various  logical 
tests  to  verify  that  the  data  is  correct  and  complete  within 
certain  limits.  If  these  tests  or  edit  checks  uncover  dis¬ 
crepancies  in  the  data,  error  messages  are  produced.  For 
some  errors  operation  of  the  model  will  stop,  while  for 
others  processing  will  continue.  The  input  routines  also 
provide  reports  of  the  input  data  which  are  returned  to 
the  analyst  along  with  results  of  the  output  reports.  These 
input  reports  can  be  used  to  check  that  the  data  has  been 
properly  entered.  They  also  serve  as  ready  reference  for 
interpreting  the  results  of  the  model.  Once  all  input  data 
is  read  in  and  established  in  arrays,  the  logical  process 
of  the  model  automatically  begins.  All  of  the  processing 
is  done  internally  and  does  not  require  the  attention  or 
intervention  of  the  analyst. 

B .  Cost  Calculations 

In  calculating  Life  Cycle  Cost,  the  model  considers 
the  hierarchal  structure  of  the  cost  elements  that  have  been 
defined  in  section  II.  The  cost  of  a  cost  element  is  the 
sum  of  the  indentured  cost  elements  below  it.  For  example: 
total  life  cycle  cost  is  calculated  as  the  sum  of  the  Research 
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&  Development,  Investment,  and  Operating  &  Support  costs. 

This  feature  requires  that  only  those  cost  elements  that  do 
not  have  lower  indentured  cost  elements  need  be  described  by 
equations.  The  model  calculates  the  cost  of  each  equation 
by  year.  These  costs  are  then  adjusted  as  required  by  the 
time  value  of  money  theory. 

Every  cost  element  described  by  an  equation  also 
has  identified  with  it  a  life  cycle  phase,  cost  category, 
funding  type,  and  adjustment  factor. 

C.  Reports 

The  purpose  of  a  life  cycle  methodology  is  to  take 
the  diverse  bits  of  information  describing  a  specific  bid 
or  set  of  circumstances  and  produce  a  unique  value  called 
the  total  life  cycle  cost.  The  comparison  of  the  LCC  values 
provides  the  System  Project  Manager  with  an  important 
decision-making  factor.  The  ADP  program  provides  various 
reports  at  different  depth  of  detail  and  types  of  informa¬ 
tion  that  are  grouped  into  two  basic  categories: 

1.  Input  Data  Reports 

These  are  the  reports  that  present  the  input 
data  and  the  built-in  information  in  various  formats  to 
provide  the  basic  information  about  the  cost  model,  the 
cost  parameter  description  and  values,  and  the  general 
remarks  about  the  project.  These  reports  are: 

C 


10 


(a)  Equations 


This  is  the  listing  of  the  cost  breakdown 
structure  and  associated  equations  (in  reversed  Polish  nota¬ 
tion).  Identified  with  cost  breakdown  structure  number,  cost 
element  description,  and  cost  equations. 

(b)  Remarks 

This  is  the  listing  of  the  remarks  included 
for  explanatory  purposes. 

(c)  Dictionary 

This  is  the  alphabetical  listing  of  the 
input  parameter  names,  definitions  and  associated  units  of 
the  cost  factors. 

(d)  Variable  values 

This  is  the  alphabetical  listing  of  the 
names,  definitions,  units,  and  values  of  the  cost  factors. 

(e)  Cost  adjustment  factors 

This  is  the  listing  of  the  annual  inflated, 
inflated  and  discounted,  and  discounted  cost  adjustment 
factors . 

2.  Output  Reports 

These  are  the  reports  that  present  the  calculated 
values  of  the  life  cycle  cost  in  various  formats.  There  are 
eight  computer  generated  reports; 
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(a)  The  SUMMARY  report  presents  the  total  life 
cycle  cost  cross-referenced  by  the  major  cost  categories 
and  the  cost  elements. 

(b)  The  FUNDING  VS.  COST  CATEGORY  report  pre¬ 
sents  the  total  life  cycle  cost  cross-referenced  by  the 
major  cost  categories  and  funding  types. 

(c)  The  COST  BREAKDOWN  BY  YEAR  report  presents 
the  yearly  breakdown  of  the  basic  cost  elements. 

(d)  The  COST  BREAKDOWN  TOTALS  report  presents 
the  total  life  cycle  cost  of  each  basic  cost  element.  The 
cost  of  each  basic  cost  element  is  also  expressed  as  a  per¬ 
centage  of  total  LCC . 

(e)  The  GENERAL  FUNDING  report  presents  the 
total  life  cycle  cost  cross-referenced  by  funding  types. 

(f)  The  ANNUAL  COST  BY  FUNDING  TYPE  report 
presents  the  total  life  cycle  cost  by  year  by  funding  type. 

(g)  The  ANNUAL  COST  BY  COST  CATEGORY  report 
presents  the  total  life  cycle  cost  by  year  by  cost  category. 

(h)  The  SENSITIVITY  ANALYSIS  report  summarizes 
the  effect  of  varying  a  single  cost  factor's  value  on  the 
total  life  cycle  cost. 

V.  NAVMAT  EQUIPMENT  LCC  MODEL  INPUT  FORMATS 

The  operation  of  the  Equipment  Life  Cycle  Cost  model 
requires  that  a  variety  of  input  data  be  prepared  by  the 
analyst  to  describe  the  equipment  being  analyzed.  A  Run 
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Deck  sequence  of  the  computer  cards  is  shown  in  figure  V.  1. 

A  NAVMAT  Equipment  LCC  model  sample  computer  run  is  provided 
in  Appendix  D.  There  are  five  types  of  input  formats  re¬ 
quired  from  the  analyst.  These  are: 

A.  Analysis  Identification 

This  form  identifies  the  analysis  and  prints  the 
title  on  the  cover  page  and  on  the  succeeding  report  pages. 
The  maximum  number  of  characters  for  the  analysis  identi¬ 
fication  is  100.  The  identification  is  to  be  contained  in 

•t 

columns  1  through  80  of  the  first  card  and  columns  1  through 
20  of  the  second  card  (if  required).  All  characters  will 
appear  as  the  analysis  identification  on  each  report  page; 
if  no  information  is  given  then  "No  analysis  identification 
was  provided"  will  be  printed. 


B.  Control  Options  Card  (CN  card) 

The  control  options  card  (CN  card)  has  several 
switches  to  suppress  printing  of  reports. 

Input  Data  Reports  are  selectively  printed  or  not 
printed  in  accordance  with  the  following  code: 

0  or  blank  ■  No  report  printed 
1  *  Report  printed 

Output  Reports  are  selectively  printed  or  not  print¬ 
ed  in  accordance  with  the  following  code: 

0  or  blank  »  No  report  printed 

1  *  Report  printed  in  constant  dollars 

2  *  Report  printed  in  inflated  dollars 
4  *  Report  printed  in  inflated  and 

discounted  dollars 


LCCFLEX  RUN  DECK  SEQUENCE 


//NWQPxxxx  JOB  (13440dii,C,U,N) , 'LCC-Analyst's  name) 
//  EXEC  LCCFLEX, RUN»1 , LINES-5000 
//IDENT  DD  * 


:  Identification  cards  go  in  here 


//CS  DD  * 


CS  and  EQ  cards  go  in  here 

Referred  to  as  CS  FILE  and  used  only  for  FLEX  option 


//NV  DD  * 


NV  and  DS  cards  go  in  here 

Referred  to  as  NV  FILE  and  used  only  for  FLEX  option 


//DATA  DD  * 


CN  card 
RM  cards 
&INPUT 

NAMELIST  input  data  cards  go  in  here 
&END 

SA  Sensitivity  analysis  cards  go  in  here 


// 

// 


xxxx  Project  identification 
d  department  code 

ii  Analyst's  initials 


Figure  V.l 
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If  more  than  one  type  of  printout  is  desired,  simply 
add  the  integer  of  the  individual  reports  and  enter  the 
resultant  number.  For  example,  the  number  3  (14-2)  will  pro¬ 
duce  two  reports,  one  in  constant  dollars  and  the  other  in 
inflated  dollars.  An  entry  of  7  (1+2+4)  will  produce  three 
reports,  one  in  constant  dollars,  one  in  inflated  dollars, 
and  one  in  inflated  and  discounted  dollars. 

The  last  switch  on  the  form  provides  the  user  with 
an  option  of  entering  the  adjustment  factor  for  inflation 
in  the  form  of  either  the  inflation  rate  or  the  inflation 
factor.  The  switch  is  controlled  as  follows: 

0  or  blank  ■  Inflation  rates 

1  *  Inflation  factors 

If  there  is  no  CN  card  all  of  the  reports  will  be 

printed. 


The  format  of  the  CN  card  is  as  follows: 


Column(s)  Description 


1-2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17-19 


Card  type  "CN" 

Equation 

Remarks 

Dictionary 

Built-in  variable  values 

User  input  variable  values  (Used  only  for 
LCCFLEX) 

Cost  adjustment  factors 
Summary 

Funding  by  cost  category 
Cost  breakdown  by  year 
Cost  breakdown  totals 
General  funding 
Annual  cost  by  funding 
Annual  cost  by  cost  categories 
Sensitivity  analysis 
Not  used 


15 


20  Inflation  rate/factor  input  option 

21-80  Not  used 

C.  Remark  Cards  (RM  cards) 

The  remark  cards  allow  the  user  to  describe  or 
provide  additional  information  for  explanatory  purposes. 

The  remarks  entered  in  this  format  are  printed  on  a  seperate 
output  page.  If  no  remark  card  is  used,  "No  remarks"  is 
printed.  Each  remark  card  should  be  coded  with  the  char¬ 
acters  RM  on  the  first  and  the  second  column  of  the  card. 

The  user  can  include  as  many  RM  cards  as  needed. 

D.  &  Input  Card  (for  NAMELIST  input) 

The  basic  input  data  is  entered  on  NAMELIST  input 
cards.  NAMELIST  is  a  special  input  processing  technique 
that  allows  a  great  deal  of  freedom  and  brevity  in  pro¬ 
viding  input  data  to  a  program. 

Certain  rules  govern  the  use  of  the  NAMELIST  tech¬ 
nique;  these  rules  are  described  here.  The  first  card  for 
NAMELIST  input  must  have  in  column  2  followed  by  a 
NAMELIST  name  (for  this  program  that  name  is  input)  and 
the  name  followed  by  a  blank.  Subsequent  cards  do  not  use 
this  identification  but  column  1  must  be  blank.  The  end 
of  NAMELIST  data  is  signified  by  entering  " &END"  after  the 
final  model  input  data.  Data  is  entered  in  the  format 
"Variable  name  *  Variable  value."  If  the  variable  is  de¬ 


fined  as  an  integer  (in  this  program  only  dimensioned 


scalars  are  integers),  the  value  must  be  an  integer  (not 
contain  a  decimal  point).  Embedded  blanks  in  the  name  or 
value  are  illegal,  but  blanks  may  appear  before  or  after 
each  (CAUTION:  Blanks  after  a  value  with  no  decimal  point 
will  be  interpreted  as  zeros).  A  comma  must  be  used  to 
delimit  and  separate  data  entries.  Input  to  arrays  may  be 
done  in  one  of  several  ways.  Some  of  these  ways  are  illu¬ 
strated  in  the  following  example. 

Assume  an  array  "A"  dimensioned  by  three,  into 
which  it  is  desired  to  enter  the  value  8,  3,  5.  This  can 
be  done,  under  NAMELIST  input  by: 

A( 1 )  -  8. ,  A(2)  =  8. ,  A(3)  -  5. , 

OR 

A  »  8  .  ,8  .  ,  5  .  , 

OR 

A  *  2*8 .  ,5.  , 

OR 

A( 1 ) =8 . ,  A(3)*5. , 

In  the  last  form,  the  program  will  take  the  first 
value  as  default  for  the  second. 

The  Government  Furnished  Equipment  Life  Cycle  Cost 
model  contains  104  cost  factors  which  are  written  in  the 
NAMELIST  format.  There  are  three  types  of  cost  factors: 

1.  Scalars 

These  are  the  single  value  cost  factors.  There 
are  43  scalars  in  the  LCC  Equipment  model.  All  scalars  have 
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a  range  varying  from  0  to  10  except  scalars  "BY"  and  "IYI", 

which  are  restricted  to  vary  from  1  to  30,  and  scalar  ’TERM" 
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which  varies  from  -10  to  10  .  Scalar  names  are  listed  in 
alphabetical  order  as  follows: 


BY 

CE 

CIPE 

CM 

CP 

CSD 

CSI 

CSO 

CTI 

CTM 

CTO 

CTP 

CTPE 

CU 

FDRT 

FILS 

FIRT 

FM 

FPST 

IYI 

NP 

NSNP 

NSNS 

OHL 

OHM 

OHT 

OT 

PO 

PSOS 

RAM 

RAP 

RDM 

RIE 

RIM 

RO 

RPL 

RPM 

RSD 

RSL 

RSR 

STEM 

STES 

TERM 

2.  Dimensioning 

These  are  the 

Scalars 

single 

value  cost 

factors 

govern 

ing  the 

dimensions 

of  the 

arrays 

.  There  are  three 

dimen- 

sioning  scalars  in  the  NAVMAT  Equipment  LCC  Model.  Dimen¬ 
sioning  scalars  and  their  respective  minimum  and  maximum 
range  values  are  listed  as  follows: 


Name 

Min.  range 

Max.  range 

NK 

1 

SOS 

NM 

1 

10 

Y 

1 

30 

Arrays 

These  are  the  subscripted  multiple  entry  cost 
factors.  Dimensions  of  these  arrays  are  controlled  by  dimen¬ 
sioning  scalars.  All  arrays  have  £  range  varying  from  0  to 
9 

.10  except  arrays  "P." ,  "FR"  and  "NPfi"  are  restricted  to  a 
minimum  of  0.01  to  avoid  division  by  zero  during  calculations. 
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There  are  58  arrays  in  the  Equipment  LCC  model.  The  listing 
of  the  arrays  by  dimension  type  are  as  follows: 


(a)  The  44  arrays  subscripted  by  HI"  and  dimen- 


sioned 

by  "Y"  (which  has  a 

range 

from  1  to 

30)  are 

as  follows: 

AD 

ADC 

ADG 

ATU 

CS 

DCD 

DCE 

DCH 

DC  PM 

DCS 

DCST 

DCTE 

DGPM 

DGTA 

DGTE 

DGTT 

DR 

FMS 

FOS 

FR 

IRCON 

I  ROM 

IRPROC 

I$RD 

ISSD 

ISSI 

LO 

LM 

LP 

MSSD 

MSSI 

N 

NC 

NN 

NOH 

NPO 

PMG 

PSS 

PTE 

PTI 

PTM 

PTO 

PTP 

STE 

(b) 

The  11  arrays  subscripted 

by  "K"  and 

d imens 

by  "NK" 

(which 

has  a  range 

from  1 

to  500) 

are  as  follows: 

CST 

DC 

DSC 

LSD 

LSI 

LSO 

QTY 

R 

RSS 

RW 

w 

(c)  The  3  arrays  subscripted  by  "N"  and  dimensioned 
by  "NM"  (which  has  a  range  from  1  to  10)  are  as  follows: 

LPM  MPM  NPM 

An  alphabetically  sequenced  Life  Cycle  Cost  Directory 
with  names  and  descriptions  of  the  Cost  Factors  is  provided 
in  table  V.l. 

Table  V.2  presents  the  Life  Cycle  Cost  Factor-Equa¬ 
tion  Directory  which  provides  a  cross  reference  of  the  Cost 
Factors  and  the  Equations  in  which  they  are  used. 
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I 


NAME 
AD{  I ) 

ADC ( I ) 


ADG(I) 

ATU ( I ) 


BY 

CE 

CIPE 

CM 

CP 

CS(I) 

CSD 

CSI 


LIFE  C*CLE  COS?  FACTOR  DIRECTORY 
DESCRIPTION 

Acquisition  cost  of  data  during  investment  period 
( $/yr ) 

Government  payments  to  the  contractor  for  tech¬ 
nical  and  Managerial  work  performed  during  valida 
tion  phase  ($/year) 

Government  expenditures  for  technical  and  managerial 
work  performed  during  validation  phase  ($/yr) 
Acquisition,  transportation,  and  installation  costs 
of  training  aids  and  devices  during  initial  train¬ 
ing  <  $/yr ) 

Base  year  during/from  which  all  cost  adjustments 
are  made  (Dimensionless) 

Energy  consumption  cost  incurred  during  the  opera¬ 
tion  of  the  prime  equipment  ($/hr/equip) 
Installation  cost  of  the  prime  equipment  ($/equip) 
Cost  of  materials  consumed  during  the  operation 
of  the  prime  equipment 

Average  cost  per  page  of  set-up,  reproduction  and 
distribution  of  technical  manuals  ( $/page/copy ) 
Software  maintenance  cost  during  prime  equipment 
operation  ($/yr) 

Area  cost  for  depot  level  maintenance  ($/sg.ft/yr) 
Area  cost  for  0/1  level  maintenance  space 
( $/sq.ft./yr) 


Table  V.l 
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DESCRIPTION 


Area  cost  for  operational  space  ( $/sq.ft./yr ) 

Unit  cost  of  the  Kth  spare/repair  item  ($/item) 
Average  instructor  training  cost  for  personnel 
pay  and  allowance  travel  and  course  fees  ($/student) 
Average  0/1  maintenance  personnel  training  cost 
for  pay  and  allowance ,  travel  and  course  fees 
($/student) 

Average  operating  personnel  training  costs  for  pay 
and  allowance,  travel  and  course  fees  ($/student) 
Average  depot  maintenance  personnel  training  costs 
for  pay  and  allowance,  travel  and  course  fees 
( $/student ) 

Transportation  cost  of  prime  equipment  from  con¬ 
tractors  facility  to  installation  site  ($/equip) 

Unit  price  of  one  of  the  contractors  equipment 
( $/equip) 

Duty  cycle  in  the  Kth  spare/repair  item  (Ratio) 
Payment  by  the  government  to  the  contractor  for  all 
the  data  acquired  during  full  scale  development 
($/yr) 

Payment  by  the  government  to  the  contractor  for 
the  engineering  efforts  during  full  scale  develop¬ 
ment  ($/yr) 


Table  V.l  (continued) 


mmmm 

NAME 
DCH ( I  ) 

DCPM(I) 

DCS ( I ) 

DCST(I) 

DCTE(I) 

DGPM ( I ) 

DGTA(I) 

DGTE(I) 

DGTT ( I ) 

DR(I) 


.  ~.T£tZ£3xJ*‘ 


DESCRIPTION 

Payment  by  the  government  to  the  contractor  hard¬ 
ware  development  efforts  daring  full  scale  develop¬ 
ment  ($/yr) 

Payment  by  the  government  to  the  contractor  manage¬ 
ment  efforts  during  full  scale  development  ($/yr) 
Payment  by  the  government  to  the  contractor  soft¬ 
ware  development  effort  during  full  scale  develop¬ 
ment  ($/yr) 

Payment  by  the  government  to  the  contractor  S&TE 
development  effort  during  full  scale  development 
<$/yr) 

Payment  by  the  government  to  the  contractor  test 
and  evaluation  efforts  during  full  scale  develop¬ 
ment  ($/yr) 

Government  project  management  costs  incurred  during 
full  scale  development  ($/yr) 

Government  costs  for  test  site  activation/deactiva¬ 
tion  during  full  scale  development  T&E  program 
<$/yr) 

Government  personnel  costs  incurred  during  full 
scale  development  T&E  program  for  testing  and  evalua 
tion  ($/yr) 

Government  cost  to  train  students  during  full  scale 
development  test  and  evaluation  program  ($/yr) 
Annual  discount  rate  for  future  costs  (ratio) 

Table  V. 1  (continued) 
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NAME 


DESCRIPTION 


DSC ( K )  Discard  rate  of  the  Kth  spare/repair  item  (ratio) 

FDRT  Required  stockage  time  for  depot  level  repair¬ 

able  items  at  0/1  and  depot  level  (days) 

FILS  Required  stockage  time  for  replenishment  spares  at 

0/1  level  (days) 

FIRT  Repair  cycle  time  for  repairable  items  at  O/I  level 

(days) 

FM  Repair  material  rate  (ratio) 

FMS(I)  Maintenance  site  construction/preparation  costs 

during  investment  period  ($/yr) 

FOS(I)  Operational  site  construction/preparation  costs 

during  investment  period  ($/yr) 

FPST  Procurement  lead  and  safety  level  stockage  time  for 

initial  spare  and  repair  parts  (days) 

FR(I)  Reliability  improvement  or  degridation  factor 

(dimensionless ) 

IRCON(I)  Annual  inflation  rate  for  future  costs  for  con¬ 
struction  type  of  funding  (ratio) 

I ROM ( I )  Annual  inflation  rate  for  future  costs  of  O&M  type 

of  funding  (ratio) 

IRPROC(I)  Annual  inflation  rate  for  future  costs  of  procure¬ 
ment  type  funding  (ratio) 

IRRD(I)  Annual  inflation  rate  for  future  costs  of  R&D  type 
of  funding  (ratio) 

Table  V. 1  (continued) 
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NAME 


DESCRIPTION 


ISSD(I) 

ISSI(I) 

IYI 

LO(I) 

LM(  I ) 

LP(I) 

LPM(N) 

LSD(K) 

LSI ( K ) 

LSO(K) 

MPM(N) 

MSSD(I) 

MSS I ( I ) 


1 


Storage  space  required  for  the  depot  inventory 
(sq.ft./yr) 

Storage  space  required  for  the  0/1  inventory 
(sq.ft./yr) 

Year  during  which  initial  cost  occur  (dimensionless) 
Desired  manning  level  for  operating  personnel 
(personnel/yr ) 

Desired  manning  level  for  0/1  level  maintenance 
personnel  (personnel/yr) 

Desired  manning  level  for  depot  level  maintenance 
personnel  (personnel/yr) 

Preventive  maintenance  labor  time  for  Nth  main¬ 
tenance  action  (hr/action) 

Depot  maintenance  labor  time  to  repair  the  Kth 
item  (hr/item) 

O/I  level  maintenance  labor  time  to  repair  the  Kth 
item  (hr/item) 

0/1  level  maintenance  labor  time  to  remove  and 
replace  the  Kth  item  (hr/item) 

Material  cost  for  Nth  type  of  preventive  main¬ 
tenance  action  ($/action) 

Shop  space  required  for  depot  level  maintenance 
(sq.ft./yr ) 

Shop  space  required  for  0/1  level  maintenance 
(sq.  ft./yr) 

Table  V. 1  (continued) 
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NAME 


DESCRIPTION 


N  ( I ) 


NC  ( I ) 


NN  ( I ) 


Number  of  equipments  in  the  Navy's  inventory  system 
(equip/yr) 

Number  of  copies  of  technical  data  to  be  distributed 
and  inventoried  (copies/yr) 

Total  number  of  spare/repair  items  in  the  prime 
equipment  (dimensionless) 

Total  number  of  preventive  maintenance  types  of 
the  prime  equipment  (dimensionless) 

Prime  equipment  annual  acceptance  schedule  (equip/ 


NOH ( I ) 


NPM(N) 


Prime  equipment  overhaul  schedule  (equip/yr) 
Number  of  pages  per  technical  manual  maintained 
by  Navy  (pages/copy) 

Time  between  inspections  of  the  preventive  main¬ 


tenance  actions  (hr/action) 


NPO(I) 


NSNP 


Prime  equipment  phase  out  schedule  (equip/yr) 
Total  number  of  new  National  Stock  Numbers  to  be 


issued  on  the  prime  equipment  (NSN) 


NSNS 


Total  number  of  new  National  Stock  Numbers  to  be 


issued  on  the  peculiar  S&TE  equipments  (NSN) 

Prime  equipment  overhaul  maintenance  labor  time 
(hr/equip) 

Prime  equipment  overhaul  maintenance  material  cost 


( $/equip) 


Table  V.l  (continued) 
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NAME 

OHT 

OT 

PMG(I) 

PO 

PSOS 

PSS(I) 

PTE ( I ) 

PTI ( I ) 

PTM ( I ) 

PTO(I) 

PTP(I) 

QTY ( K ) 

R(K) 


DESCRIPTION 

Prime  equipment  overhaul  maintenance  material 
shipping  rate  ($/equip) 

Prime  equipment  annual  operating  time  (hrs/equip/yr) 
Government  project  management  costs  incurred  during 
investment  period  ($/yr) 

Number  of  personnel  required  to  operate  a  prime 
equipment  (personnel/equip) 

Floor  space  required  for  the  operation  of  a  prime 
equipment  (sq.ft./equip) 

Production  support  &  services  cost  incurred  during 
the  investment  period  ($/yr) 

Production  test  &  evaluation  costs  incurred  during 
the  investment  period  ($/yr) 

Number  of  instructors  to  receive  initial  training 
( student/yr ) 

Number  of  0/1  Maintenance  personnel  to  receive 
initial  training  (student/yr) 

Number  of  operating  personnel  to  receive  initial 
training  (student/yr) 

Number  of  depot  maintenance  personnel  to  receive 
initial  training  (student/yr) 

Number  of  quantities  of  a  spare/repair  item 
(quantity/item) 

Mean  time  between  failures  of  the  spare/repair 
item  (hr/item) 

Table  V. 1  (continued) 
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NAME 


DESCRIPTION 


RAM 

RAP 

RDM 

RIE 

RIM 

RO 

RPL 

RPM 

RSD 

RSL 

RSR 

RSS(K) 

RW(K ) 

STE(I) 


Operator  and  O/I  level  maintenance  personnel  at¬ 
trition  rate  (ratio) 

Depot  level  maintenance  personnel  attrition  rate 
(ratio) 

Technical  data  management  cost  for  file  maintenance 
( $/page/yr ) 

Average  National  Stock  Number  (NSN)  entry  cost 
into  the  supply  system  ($/NSN) 

Supply  support  management  item  retention  and  field 
administration  cost  ($/NSN) 

Prime  equipment  operator  hourly  pay  rate  ($/hr/ 
operator ) 

Packaging  labor  cost  ($/lb) 

Packaging  material  cost  ($/lb) 

Depot  Maintenance  personnel  pay  rate  to  repair 
items  ($/hr/raan) 

O/I  maintenance  personnel  pay  rate  to  remove,  re¬ 
place  or  repair  failed  items  ($/hr/man) 

Average  shipping  cost  ($/lb) 

Fraction  of  failures  repaired  at  the  intermediate 
maintenance  level  for  the  Kth  item  (ratio) 

Ratio  of  the  shipping  weight  to  the  unpacked  weight 
of  the  Kth  item  (ratio) 

Support  &  test  equipment  acquisition  cost  ($/yr) 
Table  V. 1  (continued) 
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NAME 


DESCRIPTION 


STEM 

STES 

TERM 

W(K) 

Y 


Support  &  test  equipment  initial  support  rate, 
percent  of  S&TE  acquisition  cost  (ratio) 

Support  &  test  equipment  recurring  support  cost 
per  prime  equipment  ($/equip) 

Termination  cost  and/or  value  of  the  prime  equip¬ 
ment  ($/equip) 

Unpacked  weight  of  the  Kth  item  (lb/item) 

Number  of  years  covered  by  the  life  cycle  analy¬ 
sis  (dimensionless) 


Table  V. 1  (continued) 


LIFE  CYCLE  COST  FACTOR-EQUATION  REFERENCE  DIRECTORY 


NAME 

CBS  NUMBER 

NAME 

CBS  NUMBER 

AD(I) 

234100 

CU 

221000 

ADC ( I ) 

111000 

DC  ( K ) 

232110 

321110 

ADG(I) 

112000 

321120 

321130 

ATU ( I ) 

235500 

321200 

321310 

BY 

ALL 

321320 

321330 

CE 

313000 

327100 

CIPE 

225000 

DCD(I) 

121600 

CM 

314000 

DCE(I) 

121200 

CP 

234200 

DCH(I) 

121300 

CS(I) 

315000 

DCPM(I) 

121100 

CSD 

325120 

DCS ( I ) 

121400 

325220 

DCST(I) 

121700 

CSI 

325110 

325210 

DCTE(I) 

121500 

CSO 

312000 

DGPM(I) 

122100 

CST(K) 

232110 

DGTA(I) 

122220 

321200 

327100 

DGTE{ I ) 

122230 

CTI 

235400 

DGTT(I) 

122210 

CTM 

235200 

328200 

DR(I) 

ALL 

DSC ( K ) 

232110 

CTO 

235100 

321120 

328100 

321130 

321200 

CTP 

235300 

321310 

328300 

321320 

321330 

CTPE 

224000 

327100 

Table  V. 2 
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NAME 

PDTR 

FILS 

FIRT 

FM 

FMS(I) 
FOS ( I ) 
FPST 
FR(  I ) 


IRCON(I) 


IROM(I) 


CBS  NUMBER 

NAME 

CBS  NUMBER 

232110 

IROM(I) 

321310 

(cont. ) 

321320 

232110 

321330 

322100 

232110 

322200 

323100 

321200 

323200 

323300 

733200 

324000 

326000 

233100 

327100 

327200 

232110 

328100 

328200 

232110 

328300 

321110 

321120 

330000 

321130 

IRPROC ( I ) 

221000 

321200 

222000 

321310 

223000 

321320 

224000 

321330 

225000 

327100 

231000 

232110 

122220 

232120 

233100 

234100 

233200 

234200 

312000 

325110 

235500 

325120 

IRRD(I) 

111000 

325210 

112000 

325220 

121100 

121200 

121300 

122210 

121400 

232200 

121500 

235100 

121600 

235200 

121700 

235300 

122100 

235400 

122230 

311000 

313000 

210000 

314000 

315000 

ISSD( I ) 

325220 

321110 

321120 

ISSI(I) 

325210 

321130 

IYI 

232200 

321200 

326000 

327200 

Table  V. 2  (cont.) 


NAME 

CBS  NUMBER 

LO(I) 

328100 

LM  ( I ) 

328200 

LP(I) 

328300 

LPM(N) 

322100 

LSD(K) 

321130 

LSI(K) 

321120 

LSO(K) 

321110 

MPM(N) 

322200 

MSSD(I) 

325120 

MSSI(I) 

325110 

N(I) 

311000 

312000 

313000 

314000 

321110 

321120 

321130 

321200 

321310 

321320 

321330 

322100 

322200 

324000 

327100 

NC(I) 

234200 

NK 

232110 

321110 

321120 

321130 

321200 

321310 

321320 

321330 

327100 

NAME 

CBS  NUMBER 

NM 

322100 

322200 

NN  ( I ) 

221000 

224000 

225000 

232110 

NOH ( I ) 

323100 

323200 

323300 

NP 

234200 

326000 

NPrt(N) 

322100 

322200 

NPO(I) 

330000 

NSPN 

232200 

327200 

NSNS 

232200 

327200 

OHL 

323100 

OHM 

323200 

OHT 

323300 

OT 

232110 

311000 

313000 

314000 

321110 

321120 

321130 

321200 

321310 

321320 

321330 

322100 

322200 

327100 

Table  V.2  (cont.) 
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NAME 


CBS  NUMBER 


NAME 


CBS  NUMBER 


PMG ( I ) 

210000 

PO 

311000 

PSOS 

312000 

PSS(I) 

222000 

PTE ( I ) 

223000 

PTI ( I ) 

235400 

PTM ( 1 ) 

235200 

PTO(I) 

235100 

PTP(I) 

235300 

QTY ( K ) 

232110 

321110 

321120 

321130 

321200 

321310 

321320 

321330 

327100 

R(K) 

232110 

321110 

321120 

321130 

321200 

321310 

321320 

321330 

327100 

RAM 

328100 

328200 

RAP 

328300 

RDM 

326000 

RIM 

327200 

RO 

311000 

RPL 

321310 

RPM 

321320 

RSD 

3.21130 

323100 

RSL 

321110 

321120 

322100 

RSR 

321330 

RSS(K) 

232110 

321120 

321130 

321310 

321320 

321330 

RW(K) 

321330 

STE(I) 

231000 

232120 

STEM 

232120 

STES 

324000 

TERM 

330000 

W(K) 

321310 

321320 

321330 

Y 

ALL 

RIE  232200 


Table  V. 2  (cont.) 


E .  Sensitivity  Analysis  Cara 

Variables  to  be  sensitized  are  noted  on  the  sensi¬ 
tivity  analysis  card.  These  cards  are  identified  by  punch¬ 
ing  SA  in  columns  1  and  2. 

The  mnemonic  of  the  variable  to  be  sensitized  is 
entered  in  columns  10  through  17.  The  lower  and  upper 
values  of  the  range  over  which  the  variable  is  to  be  sen¬ 
sitized  are  entered  in  columns  20  through  29  and  30  through 
39  respectively. 

Up  to  ten  scalar  variables  and  up  to  ten  array  vari 
ables  may  be  sensitized  in  a  given  program  execution. 

The  sensitivity  analysis  for  a  scalar  begins  by 
setting  the  variable  to  the  lower  range  value,  performing 
the  model  calculations,  and  printing  a  line  of  output. 

The  process  is  repeated  ten  times  successively  adding  1/10 
of  the  range  to  the  variable's  value. 

The  sensitivity  analysis  for  an  array  variable  be¬ 
gins  by  multiplying  all  original  elements  of  the  array  by 
a  multiplier  initially  set  equal  to  the  lower  range  value, 
performing  the  model  calculations,  and  printing  a  line  of 
output.  The  process  is  repeated  ten  times  successively 
adding  1/10  of  the  range  to  the  multiplier.  Array  elements 
are  subsequently  printed  giving  the  original  and  eleven 
modified  values  of  each  element. 

If  more  than  ten  scalars  or  ten  arrays  are  used 


foe  sensitivicy  analysis,  the  excess  will  be  ignored  and 
a  warning  message  issued  for  each. 

VI.  FLEX  TECHNIQUE  IN  LCC  METHODOLOGY 

FLEX  option  of  the  NAVMAT  Equipment  LCC  Model  provides 
the  analyst  the  flexibility  to  modify  the  standard  LCC  model 
to  his  specific  project  needs.  It  is  realized  that  within 
the  limits  of  the  standard  LCC  model  it  is  not  feasible 
to  cover  a  wide  range  of  possible  unique  situations  of  every 
project.  With  this  in  mind,  the  FLEX  technique  is  intro¬ 
duced.  Using  this  technique,  the  analyst  can  modify  the 
standard  LCC  model  to  the  extent  of  even  redefining  the 
entire  cost  structure.  However,  this  is  neither  intended 
nor  recommended.  The  user  should  stay  within  the  same 
framework  of  the  standard  cost  model  and  add  or  delete 
cost  elements,  define  and  use  new  variables,  or  make  use 
of  other  miscellaneous  options  provided  by  the  flex  tech¬ 
nique  to  emphasize  certain  cost  areas  or  make  some  changes 
in  the  cost  calculation  methodology  that  is  more  fitting 
to  his  specific  project.  Run  Deck  sequence  of  the  computer 
program  is  shown  in  Figure  V,l.  A  flex  technique  sample 
computer  run  is  provided  in  Appendix  E.  The  basic  option¬ 
al  changes  of  the  flex  technique  are  as  follows: 


j 

i 


i 


A .  Revision,  Addition,  Or  Deletion  Of  Cost  Elements 
Revision,  addition,  or  deletion  of  a  cost  element 
s  done  by  providing  a  "CS"  card  in  the  "CS"  file  (refer  ( 


to  figure  V.l).  The  format  of  a  "CS"  card  is  as  follows: 


Column (s ) 

Description 

1-2 

Card  type  "CS" 

3-8 

Cost  Breakdown  Structure 
number 

9-10 

Mot  used 

11-50 

Cost  element  description 

51-54 

Mot  used 

55-56 

Cost  category 

57-59 

Mot  used 

60 

Funding  type 

61-64 

Mot  used 

65 

Inflation  factor  type 

66-69 

Not  used 

70 

Equation  code 

71-79 

Mot  used 

80 

Deletion  code 

Code  numbers  of  cost  categories,  funding  types,  and 
inflation  factor  types  are  provided  in  section  II. 

1.  Revision 

If  the  analyst  wants  to  maintain  the  cost  ele¬ 
ment  but  make  changes  in  the  description,  cost  category, 
funding  type,  or  inflation  factor  type,  he  must  prepare  a 
"CS"  card  and  identify  the  cost  breakdown  structure  number 
and  modify  only  the  changes  to  be  implemented. 

2.  Addition 

If  the  user  is  introducing  a  new  cost  element, 
he  should  prepare  a  "CS"  card,  and  by  using  the  standard  LCC 
model  as  a  reference,  define  a  cost  breakdown  structure  num¬ 
ber.  If  the  cost  element  is  not  the  lowest  indenture  level, 
a  cost  breakdown  structure  number  and  description  of  the  cost 
element  is  all  that  is  needed.  However,  if  the  cost  element 


is  at  the  lowest  indenture  level,  then  the  analyst  must  pro¬ 
vide  the  information  associated  with  the  cost  category,  fund- 
ing  type,  inflation  factor  type  and  also  indicate  that  an 
equation  card  will  follow  the  "CS"  card  (Lowest  indenture 
level  cost  elements  must  have  equations).  The  computer 
program  is  dimensioned  to  accept  100  new  cost  elements. 

3.  Deletion 

If  the  analyst  wants  to  delete  a  cost  element, 
he  prepares  a  C3  card,  defines  the  cost  breakdown  structure 
number  and  punches  1  in  the  80th  column.  Caution;  This  will 
delete  the  cost  element  specified  and  also  all  the  lower 
indenture  level  cost  elements  below  it.  The  analyst  may 
use  the  deleted  cost  structure  numbers  for  new  cost  element 
definitions.  Note;  If  a  standard  LCC  model  cost  factor  is 
deleted  thru  deletion  of  cost  elements  not  being  used  again, 
it  may  be  excluded  from  the  NAMELIST  data. 


B.  Equations  For  Cost  Elements 

Equations  are  identified  with  an  "EQ"  card  provided 
in  the  same  file  with  "CS"  cards.  Equations  may  be  provided 
to  modify  the  existing  equations  or  for  new  cost  elements. 

In  either  case,  an  "EQ"  card  must  follow  a  "CS"  card  with 
the  same  cost  breakdown  structure  number.  Equation  card 
format  is  as  follows: 


Column ( s )  Descr iption 

1-2  Card  type  ” EQM 

3-8  Cost  breakdown  structure  number 

9-10  Not  used 

11-80  Cost  equation 

Equations  may  be  continued  to  another  card  by  break¬ 
ing  off  at  a  comma  or  semicolon  and  resuming  in  the  next 
card.  A  continuation  card  must  be  an  "EQ"  card  and  must 
be  identified  by  the  same  cost  breakdown  structure  number. 

Equations  are  written  in  Reversed  Polish  notation  in 
which  each  operation  (+,-,*,/,**)  acts  on  the  two 
quantities  immediately  preceding  it,  working  from  left  to 
right  (many  electronic  calculators  use  this  technique). 

Thus  A,B,C,+,*  represents  (B+C)*A.  Equation  elements  are 
separated  by  commas.  Summation  is  indicated  by  the  semi¬ 
colon.  The  sequence  is  "subscript,  minimum  value,  maximum 
value".  The  subscript  "I"  always  denotes  the  year  and  is 
treated  differently.  Those  years  outside  the  range  of 
"I"  are  assigned  a  cost  of  zero  while  those  within  the 
range  are  assigned  the  cost  obtained  by  fixing  the  value 
of  "I"  appropriately  and  summing  over  the  other  subscripts. 
Samples  of  equations  written  in  Reversed  Polish  Notation 
are : 

1. 

A(  I ) ; 1 , 1 , Y 


Same  as, 


Y 

S  A  ( I ) 
1-1 
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aBOf  t  y'  ii 


2. 


A(I),B,+,C(J),*,D,E,**,“»F,/;I,1,Y,J,1,N 

Same  as, 

Y  N  E 

S  §  [[[  A(I)  +  B  ]  *  C(J)  ]  -  D  ]  /  F 

1*1  J-l 


C.  New  Var iables 

In  new  equations,  the  analyst  has  the  option  to 
use  the  built-in  cost  factors  defined  for  the  standard  cost 
model  or  define,  describe,  and  use  values  for  new  variables 
thru  the  "NV"  file  (refer  to  Figure  V.l).  The  computer 
program  is  dimensioned  to  accept  50  new  scalars  and  50  new 
arrays.  The  analyst  may  use  internally  defined  dimensioning 
scalars  for  the  new  arrays.  However,  if  the  analyst  defines 
the  dimensioning  scalars,  they  must  be  read  in  before  any 
of  the  arrays  dimensioned  by  it. 

1.  Variable  Description  Card 

This  card  is  optionally  used  to  describe  the 
user  input  variables.  If  one  card  is  not  enough,  the  descrip¬ 
tion  of  the  variable  is  continued  on  the  next  card.  A  maximum 
of  two  cards  can  be  used  for  each  variable.  The  format  of 
both  cards  are  identical.  If  two  cards  are  used,  they  must 
be  consecutive  in  the  "NV"  file.  "DS"  cards  may  appear 
anywhere  in  the  file  as  long  as  they  do  not  seperate  an 
"NV"  card  from  its  continuation.  The  format  of  a  "DS" 
card  is  as  follows: 
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Column ( s ) 


1-2 

Card  type  "DS" 

3-4 

Not  used 

5-15 

Variable  name 

16-72 

Variable  description 

73-80 

Not  used 

2.  Variable  name  and  value  input  card  ( "NV"  Card) 
Whenever  a  new  variable  is  used,  it  must  be  de¬ 
fined  and  its  value  must  be  used  by  an  "NV"  card.  An  "NV" 
card  may  appear  anywhere  in  the  "NV"  file  as  long  as  it  does 
not  separate  another  "NV"  card  from  its  continuation.  An 
"NV"  card  may  be  continued  to  another  "NV"  card  by  breaking 
off  at  a  comma  (comma  signifies  the  continuation  of  the  card) 
and  resuming  on  the  next  "NV"  card  identified  by  the  same 
variable  name.  Variable  values  are  used  the  same  way  as  in 
the  NAMELIST  data  input  procedures  as  described  in  Section 
V.  The  format  of  the  "NV"  file  is  as  follow: 


Column (s ) 


1-2 

3-4 

5-15 

16-80 


Description 


Card  type  "NV" 
Not  used 
Variable  name 
Variable  value 


D.  Other  FLEX  Options 
1.  Cost  Categories 

The  standard  LCC  cost  model  provides  10  defaulted 
cost  categories.  However,  the  analyst  may  vary  the  number 
of  cost  categories  from  one  to  twenty,  and  define  the  cost 


category  names  at  his  option.  These  variables  must  be  used 
thru  the  NAMELIST  data  as  shown  below: 

NOCAT-  The  number  of  cost  categories  (Integer)  e.g., 
NOCAT-11 , 

CAT1,CAT2, . CAT20-  The  variables  that  define  the  cost 

category  names.  The  first  ten  default  to  the  names  in  the 
standard  LCC  cost  categories.  These  variables  must  be 
entered  in  quotes  in  blocks  of  maximum  8  characters: 

CAT8- ' FACILITI ' , ' ES ' , 

CAT11- 1 MANAGEME 1 , ’NT* , 

2.  Cost  Elements  (Cost  elements  defined  in  the 
summary  report) 

The  standard  LCC  model  defaults  to  three  cost 
elements  in  the  summary  report.  However,  the  analyst  may 
vary  this  by  changing  the  LCC  model  cost  breakdown  struc¬ 
ture  definition.  The  first  number  of  the  cost  breakdown 
structure  number  determines  the  number  of  cost  elements 
in  the  summary  report.  Using  the  FLEX  technique  the  analyst 
may  vary  this  number  from  one  to  six.  The  reporting  format 
of  the  computer  program  automatically  adjusts  to  the  changes. 
The  analyst  may  also  change  the  title  of  the  cost  elements 
in  the  summary  report  by  using  the  following  variables  which 
must  be  input  thru  NAMELIST  data: 

ELT1,ELT2, . ELT6-  Cost  element  titles.  The  first 

three  default  to  DEVELOPMENT,  INVESTMENT,  and  O&S.  These 
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variables  must  be  entered  in  quotes  with  a  maximum  of  8 
characters : 

ELT4- ' OPERATIO ' , ' NS ' , 

3.  Funding  type  (Titles  for  the  Funding  reports) 

The  number  of  funding  types  are  fixed  to  six. 

However,  the  analyst  may  change  the  title  of  the  funding 
type  by  providing  the  following  variables  thru  NAMELIST 
data: 

FUNDI, F0ND2, . FUND6-  Funding  titles  default  to 

R&D,  PROCUREMENT,  CONSTRUCTION,  O&M,  MILITARY,  OTHERS. 

They  must  be  entered  in  quotes  with  a  maximum  of  eight  char¬ 
acters  (e.g.  FUND6- ' SUNK  COS '  ,  '  T '  , )  . 

4.  Years 

Life  cycle  cost  years  are  automatically  gene¬ 
rated  in  the  program  from  1  to  total  number  of  years  'Y'. 
However,  the  analyst  may  provide  alpha-numeric  presentation 
of  the  years  by  providing  values  for  the  variable  'YEARS' 
thru  NAMELIST  data: 

Years  are  read  in  quotes  in  block  of  four 
characters  (e.g.  YEARS- ' BY94 ', 'FY95 ', '1996 ', ) 


APPENDIX  A 


NAVMAT  EQUIPMENT  LCC  MODEL  EQUATIONS 


TOTAL  LIFE  CYCLE  COST  is  equal  to  the  sum  of  the  following 
basic  equations 


RESEARCH  AND  DEVELOPMENT  COSTS 


CBS  111000 

Contractor  payments  paid  by  the  government  for  the  equipment 
development  effort  during  the  R&D  Validation  Phase  are 


S  ADC ( I ) 
1*1 


Where; 

I 

Y 

ADC ( I ) 


Designator  for  a  specific  project  year 

Number  of  years  covered  by  the  life  cycle  cost  analysis 

Contractor  payments  ($/yr) 


CBS  112000 

Government  expenditures  for  the  equipment  development  effort 
during  the  R&D  Validation  Phase  are 


S  ADG(I) 

1*1 

where 

ADG(I)  Government  expenditures  ($/yr) 


CBS  121100 

Contractor  Management  costs  during  full  scale  development 
effort  are 


§  DCPM(I) 

1*1 

Where 

DCPM(I)  Contractor  Management  costs  ($/yr) 


CBS  121200 

Contractor  Engineering  costs  during  full  scale  development  effort 
is 

Y 

S  DCE(I) 

1*1 

Where 

DCE(I)  Contractor  Engineering  costs  ($/yr) 


CBS  121300 

Contractor  prototype  hardware  development  costs  during  full  scale 
development  effort  are 

Y 

S  DCH(I) 

1*1 

Where 

DCH(I)  Contractor  prototype  hardware  costs  ($/yr) 


CBS  121400 

Contractor  software  development  costs  during  full  scale 
development  effort  are 

Y 

S  DCS ( I ) 

1-1 

Where 

DCS(I)  Contractor  Software  development  costs  ($/yr) 


CBS  121500 

Contractor  development  Test  &  Evaluation  costs  during  full  scale 
development  effort  is 


Y 

S  DCTE(I) 

1-1 

Where 

DCTE(I)  Contractor  development  Test  &  Evaluation  costs  ($/yr) 


CBS  121600 

Contractor  Documentation  costs  during  full  scale  development 
effort  are 

Y 

s  DCD(I) 

1=1 

Where 

DCD(I)  Contractor  Documentation  costs  ($/yr) 


CBS  121700 

Contractor  Support  &  Test  equipment  development  costs  during  full 
scale  development  effort  are 

Y 

S  DCST(I) 

1-1 

Where 

-  DCST(I)  Contractor  S&TE  development  costs  ($/yr) 


3 


CBS  122100 

Government  Program  Management  costs  during  full  scale  development 
effort  are 

Y 

§  DGPM(I) 

1*1 

Where 

DGPM(I)  Program  Management  costs  ($/yr) 


CBS  122210 

Training  costs  incurred  by  students  during  Test  &  Evaluation 
maintenance  program  are 

Y 

s  DGTT(I) 

1*1 

Where 

DGTT(I)  Training  costs  ($/yr) 


CBS  122220 

Test  Site  activation/deactivation  costs  incurred  by  Government 
during  full  scale  development  Test  &  Evaluation  program  are 

Y 

S  DGTA(I) 

1*1 

Where 

DGTA(I)  Test  Site  activation/deactivation  costs  ($/yr) 


CBS  122230 

Test  &  Evaluation  costs  incurred  by  Government  during  full  scale 
development  Test  &  Evaluation  Program  are 

Y 

S  DGTE(I) 

1-1 

Where 

DGTE(I)  Test  &  Evaluation  personnel  costs  ($/yr) 


( 


INVESTMENT  COSTS 


CBS  210000 

Government  Program  Management  cost  is 
Y 

S  PMG(I) 

1*1 

Where 

PMG(I)  Program  Management  costs  ($/yr) 


CBS  221000 

Production  hardware  costs  of  the  Prime  Equipment  are 
Y 

S  NN ( I )  *  CU 
1*1 


Where 

NN ( I )  Prime  equipment  annual  acceptance  schedule  ( equip. /yr) 
CU  Prime  equipment  procurement  price  ($/equip.) 


CBS  222000 

Production  Support  &  Services  costs  of  the  prime  equipment 
are 

Y 

S  PSS(I) 

1-1  .  ■.» 

Where 

PSS(I)  Production  Support  &  Services  costs  ($/yr) 


CBS  223000 

Production  Test  &  Evaluation  costs  of  the  prime  equipment 
are 


Y 

S  PTE ( I ) 

1*1 

Where 

PTE(I)  Production  Test  &  Evaluation  costs  ($/yr) 


CBS  224000 

Transportation  to  installation  site  expenditures  to  cover  the  cost 
of  moving  the  prime  equipment  from  the  contractors  facility  to  the 
point  of  installation  are 

Y 

S  NN ( I )  *  CTPE 
1*1 

Where 

NN ( I )  Prime  equipment  annual  acceptance  schedule  (equip/yr) 
CTPE  Transportation  costs  ($/equip) 


CBS  225000 

Installation  costs  for  the  Prime  Equipment  are 
Y 

S  NN ( I )  *  CIPE 
1*1 

Where 

NN(I)  Prime  equipment  annual  acceptance  schedule  (equip/yr) 
CIPE  Installation  costs  ($/equip) 


CBS  231000 

Acquisition  costs  of  Support  &  Test  equipment  are 
Y 

S  STE(I) 

1-1 

Where 

STE(I)  Support  &  Test  equipment  acquisition  costs  ($/yr) 


CBS  232110 

Acquisition  cost  of  Primary  equipment  Initial  Spares  is 


l 


Y  NK  ! 

S  NN(I)  *  S  OT*DC ( K ) *QTY ( K ) *CST ( K ) * [DSC ( K ) * ( FPST+PILS )  +  } 

1*1  K*1  i 

[1-DSC ( K ) ] * {RSS ( K ) *FIRT+ [1-RSS ( K ) ] *FDRT] ]  / 

[R( K ) *FR( I ) *365  ] 

where 

NN(I)  Prime  equipment  annual  acceptance  schedule  (equip/yr) 

OT  Prime  equipment  annual  operating  time  (hrs/equip/year ) 

DC ( K )  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

CST(K)  Unit  cost  of  the  Kth  item  ($/item) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

FPST  Procurement  lead  &  safety  stockage  time  for  spares  (days 

FILS  Required  stockage  time  at  0/1  level  for  spares  (days) 

RSS(K)  Repair  level  ratio  (ratio) 

FIRT  Required  stockage  time  for  O/l  repairable  items  (days) 

FDRT  Required  stockage  tine  for  depot  repairable  items  (days) 

R( K )  Mean  time  between  failures  for  Kth  item  (hrs/failure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 

K  Designator  for  a  specific  spare/repair  item 

NK  The  number  of  spare/repair  items  in  an  equipment 


CBS  232120 

Acquisition  cost  of  Support  &  Test  Equipment  Initial  Spares 
is 


Y 

S  STE(I)  *  STEM 
1*1 

where 

STE(I)  Support  &  Test  equipment  acquisition  costs  ($/yr) 
STEM  Material  support  rate  .  Percent  of  S&TE  cost  (ratio) 
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CBS  232200 

Introduction  of  new  NSN'  s  (National  Stock  Number)  into  the  supply 
system  costs  are 

IYI 

S  (  NSNP  +  NSNS  )  *  RIE 
I*IYI 

Where 

NSNP  Number  of  new  NSN*  s  of  Primary  Equipment  (NSN) 

NSNS  Number  of  new  NSN1  s  of  Support  &  Test  Equipment  (NSN) 

RIE  Average  NSN  entry  into  the  supply  system  cost  ($/NSN) 


CBS  233100 

Facility  costs  incurred  by  the  Government  to  construct/prepare 
the  operational  sites  are 

Y 

S  FOS(I) 

1*1 

Where 

FOS(I)  Operational  site  const/prep,  costs  ($/yr) 

CBS  233200 

Facility  costs  incurred  by  the  government  to  construct/prepare 
maintenance  sites  are 

Y 

S  FMS(I) 

1=1 

Where 

FMS(I)  Maintenance  site  constr/prep.  costs  ($/yr) 

CBS  234100 

Acquisition  costs  of  Technical  Data  not  included  in  the 
development  costs  are 

Y 

S  AD ( I ) 

1*1 

Where 

AD(I)  Technical  Data  Acquisition  costs  ($/yr) 


CBS  234200 

Reproduction  and  Distribution  costs  of  Technical  Data  are 


Y 

S  NC(I)  *  NP  *  CP 
1*1 

Where 

NC(I)  Number  of  copies  (copies/yr) 

NP  Number  of  pages  in  a  set  of  technical  data  (pages) 

CP  Reproduction  and  distribution  costs  ( $/page/copy ) 


CBS  235100 

Operating  personnel  pay,  allowance,  travel  costs, and  course  fees 
incurred  during  the  initial  operator  training  course  are 

Y 

S  PTO(I)  *  CTO 
1*1 


Where 

PTO(I)  Number  of  students  ( students/yr ) 

CTO  Operating  personnel  training  cost  ($/student) 


CBS  235200 

O/I  level  maintenance  personnel  pay,  allowance , travel  costs, 
and  course  fees  incurred  during  the  initial  training  course 
are 


Y 

S  PTM(I)  *  CTM 
1*1 

Where 

PTM(I)  Number  of  students  (students/yr) 

CTM  O/I  Maintenance  personnel  training  cost  ($/student) 


CBS  235300 

Depot  level  maintenance  personnel  pay,  allowance , travel  costs, 
and  coarse  fees  incurred  during  the  initial  training  course 
are 

Y 

S  PTP(I)  *  CTP 
1=1 

Where 

PTP(I)  Number  of  students  ( students/yr ) 

CTP  Depot  Maintenance  personnel  training  cost  ($/student) 


CBS  235400 

Instructor  training  personnel  pay,  allowance, travel  costs,  and 
course  fees  incurred  during  the  initial  training  course  are 

Y 

S  PTI(I)  *  CTI 
1  =  1 

Where 

PTI(I)  Number  of  students  (students/yr) 

CTI  Instructor  training  cost  ($/student) 


CBS  235500 

Acquisition  and  installation  costs  of  training  aids  of  the 
initial  training  program  are 

Y 

S  ATU ( I ) 

1=1 

Where 

ATU(I)  Acquisition  and  installation  costs  of  training  aids  ($) 


OPERATING  AND  SUPPORT  COST 


CBS311000 

Personnel  pay  and  allowance  costs  incurred  by  the  equipment  operators 
are 

Y 

s  N(I)  *  PO  *  RO  *  OT 
1*1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

PO  Number  of  operators  per  prime  equipment  (operator/equip) 
RO  Operator  hourly  pay  rate  ( $/hr/operator ) 

OT  Prime  Equipment  operating  time  (hr s/equip/yr ) 


CBS  312000 

Facility  space  costs  for  providing  necessary  operational  area  for 
the  equipment  are 

Y 

S  N ( I )  *  PSOS  *  CSO 
1*1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

PSOS  Operational  area  per  prime  equipment  (sq.ft. /equip) 
CSO  Operational  area  space  cost  ($/sq.ft./yr ) 


CBS  313000 

Energy  cost  incurred  during  the  equipment  operation  is 
Y 

S  N(I)  *  CE  *  OT 
1*1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

CE  Energy  cost  ($/hrs/equip) 

OT  Prime  Equipment  operating  time  ( hr s/equip/yr ) 


CBS  314000 

Material  costs  incurred  during  the  equipment  operation  are 


Y 

S  N(I)  *  CM  *  OT 
1-1 

Where 

N(I)  Prime  equipment  inventory  (equip/yr) 

CM  Material  cost  ($/hr/equip) 

OT  Prime  equipment  operating  time  ( hrs/equip/yr ) 


CBS  315000 

Software  maintenance  costs  incurred  during  the  equipment  operation 
are 


Y 

S  CS(I) 

1*1 

Where 

CS(I)  Prime  equipment  software  maintenance  costs  ($/yr) 


CBS  321110 

O/I  level  Corrective  Maintenance  Labor  costs  for  the  detection, 
isolation,  removal  and  replacement  of  item  failures  in  the  prime 
equipment  are 


Y  NK 

S  N(I)  *  S  OT*DC(K)*QTY(K)*LSO(K)*RSL  /  [R(K)*FR(I)] 

1*1  K*1 

Where 

N(I)  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hrs/equip/yr) 

DC(K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

LSO(K)  O/I  maintenance  time  to  remove , replace  Kth  item  (hrs/item) 
RSL  O/I  maintenance  personnel  pay  rate  ($/hr) 

R(K)  Mean  time  between  failures  for  Kth  item  ( hrs/f ailure) 
FR(I)  Reliability  improvement/degradation  factor  (factor) 


CBS  321120 

O/I  level  Corrective  Maintenance  Labor  coats  incurred  during  the 
repair  of  a  failed  item  are 


Y  NK 

S  N ( I )  *  s  OT*DC(K)*QTY(K)*LSI(K)*RSL*RSS(K) [l-DSC(K)]  / 

1*1  K*1 

[R(K) *FR( I ) ] 

Where 

N ( X )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hrs/equip/yr) 

DC( K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

LSI ( K)  O/I  maintenance  time  to  repair  the  Kth  item  (hrs/item) 
RSL  O/I  maintenance  personnel  pay  rate  ($/hr) 

RSS(K)  Repair  level  ratio  (ratio) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  ( hrs/f ailure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  321130 

Depot  level  Corrective  Maintenance  costs  incurred  during  the  repair 
of  a  failed  item  are 


Y  NK 

S  N ( I )  *  §  OT*DC(K)*QTY(K)*LSD(K)*RSD* [l-RSS(K) ] * 

I»1  K*1 

[l-DSC(K)]  /  [R( K) *FR( I ) ] 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hrs/equip/yr) 

DC(K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

LSD(K)  Depot  maintenance  time  to  repair  Kth  item  (hrs/item) 
RSD  Depot  maintenance  personnel  pay  rate  ($/hr) 

RSS(K)  Repair  level  ratio  (ratio) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  ( hrs/f ailure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


n  y- . 
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CBS  321200 

Corrective  Maintenance  Repair  Material  costs  are 


Y  NK 

S  N(  I )  *  S  OT*DC( K) *QTY ( K ) *CST( K ) *FM* [1-DSC( K) ]  /  [R(K) *FR( I ) ] 
1-1  K-l 


Where 

N(I) 

OT 

DC(K) 

QTY(K) 

CST(K) 

FM 

DSC(K) 
R(K) 
FR(  I ) 


Prime  equipment  inventory  (equip/yr) 

Prime  equipment  operating  time  (hrs/equip/yr) 

Duty  cycle  of  Kth  item  (ratio) 

Quantity  of  Kth  item  (quantity/item) 

Unit  cost  of  the  Kth  item  ($/item) 

Repair  material  rate.  Percent  of  item  cost  (ratio) 
Discard  rate  of  Kth  item  (ratio) 

Mean  time  between  failures  of  Kth  item  ( hrs/failure) 
Reliability  improvement/degradation  factor  (factor) 


CBS  321310 

Packaging  Labor  costs  incurred  during  the  process  of  shipping 
failed  items  between  the  intermediate  and  depot  level  main¬ 
tenance  facilities  are 


Y  NK 

s  N( I ) *  s  OT*DC( K) *QTY ( K) *2*W( K ) *RPL* [1-RSS( K ) ]  * 

1=1  K=1 

[l-DSC(K)]  /  [ R( K ) *FR( I )  ] 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hrs/equip/yr) 

DC( K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

W ( K )  Weight  of  Kth  item  (#) 

RPL  Packaging  labor  cost  ($/#) 

RSS(K)  Repair  level  ratio  (ratio) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  (hrs/failure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


( 
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CBS  321320 

Packaging  Material  cost  incurred  during  the  process  of  shipping 
failed  items  between  the  intermediate  and  depot  level  main¬ 
tenance  facilities  are 

Y  NK 

S  N( I ) *  §  OT*DC(K)*QTY(K)*2*W(K)*RPM* [l-RSS(K)]  * 

1*1  K= 1 

[  1-DSC ( K ) ]  /  [R( K) *FR( I ) ] 

Where 

N(I)  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  ( hr s/equip/yr ) 

DC ( K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

W(K)  weight  of  Kth  item  (#) 

RPM  Packaging  material  cost  ($/#) 

RSS(K)  Repair  level  ratio  (ratio) 

R( K )  Mean  time  between  failures  of  Kth  item  ( hrs/failure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  321330 

Shipping  cost  incurred  during  the  transportation  of  failed 
items  between  the  intermediate  and  depot  level  maintenance 
facilities  are 

Y  NK 

S  N( I )  *  §  OT*DC(K)*QTY(K)*2*W(K)*RSR*RW(K)* [l-RSS(K) ] * 

1*1  K*1 

[  1-DSC ( K ) ]  /  [ R( K ) *FR( I ) ] 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  ( hr s/equip/yr ) 

DC( K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

W(K)  Weight  of  Kth  item  (#) 

RSR  Shipping  cost  ($/#) 

RW(K)  Item  packing  weight  ratio  (shipping  Wt/unpacked  Wt) 
RSS(K)  Repair  level  ratio  (ratio) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  (hrs/failure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  322100 

Preventive  Maintenance  Labor  costs  are 


Y  NM 

$  N(I)  *  s  OT  *  LPM(N)  *  RSL  /  NPM(N) 

1*1  N= 1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hrs/equip/yr) 

LPM(N)  Maintenance  time  of  Nth  type  PM  action  ( hrs/equip/action) 
RSL  O/I  maintenance  personnel  pay  rate  ($/hr) 

NPM(N)  Time  between  inspections  of  Nth  type  PM  (hrs/action) 

N  Designator  for  a  specific  preventive  maintenance  type 

NM  Number  of  preventive  maintenance  types 


CBS  322200 

Preventive  Maintenance  Material  costs  are 


Y  NM 

S  N ( I )  *  §  OT  *  MPM(N)  /  NPM(N) 
1*1  N=1 


Where 

N(I) 

OT 

MPM(N) 

NPM(N) 

N 

NM 


Prime  equipment  inventory  (equip/yr) 

Prime  equipment  operating  time  (hrs/equip/yr) 
Material  cost  of  Nth  type  PM  action  ( $/equip/action) 
Time  between  inspections  of  Nth  type  PM  (hrs/action) 
Designator  of  a  specific  preventive  maintenance  type 
Number  of  preventive  maintenance  types 


CBS  323100 

Prime  equipment  Overhaul  Maintenance  Labor  costs  are 
Y 

S  NOH(I)  *  OHL  *  RSD 
1*1 

Where 

NOH(I)  Prime  equipment  overhaul  schedule  (equip/yr) 
OHL  Overhaul  maintenance  time  (hrs/equip) 

i  RSD  Depot  maintenance  pay  rate  ($/hr) 


CBS  323200 

Prime  equipment  Overhaul  Maintenance  Material  costs  are 


Y 

§  NOH(I)  *  OHM 
1-1 

Where 

NOH(I)  Prime  equipment  overhaul  Schedule  (equip/yr) 
OHM  Overhaul  maintenance  material  cost  ($/equip) 


CBS  323300 


Transportation  of  material  costs  for  shipping  equipment  and 
other  items  during  Prime  equipment  overhaul  are 

Y 

S  NOH(I)  *  OHT 
I»1 

Where 


NOH(I)  Prime  equipment  overhaul  schedule  (equip/yr) 

OHT  Material  shipping  rate  ($/equip) 


1 


CBS  324000 

Support  &  Test  Equipment  Maintenance  Labor  and  Material  costs 
are 


Y 

S  N ( I )  *  STES 
1-1 


Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

STES  Recurring  support  cost  of  S&TE  (§/prime  equip) 


CBS  325110 

O/I  level  maintenance  shop  space  costs  are 

Y 

§  MSSI(I) 
1  =  1 

*  CSI 

Where 

MSSI(I) 

CSI 

O/I  maintenance  shop  space  (sq.  ft./yr) 

O/I  maintenance  space  cost  ($/sq.  ft.) 

CBS  325120 

Depot  level  maintenance  shop  space  costs  are 

Y 

S  MSSD(I) 
1=1 

*  CSD 

Where 

MSSD(I) 

CSD 

Depot  maintenance  shop  space  (sq.  ft/yr) 

Depot  maintenance  space  cost  ($/sq.  ft.) 

CBS  325210 

O/I  level  maintenance  material  storage  costs  are 

Y 

S  ISSI(I) 
1=1 

*  CSI 

Where 

ISSI(I) 

CSI 

O/I  maintenance  material  storage  space  (sq.  ft./yr) 
O/I  maintenance  space  cost  ($/sq.  ft.) 

CBS  325220 

Depot  level  maintenance  material  storage  costs  are 

Y 

S  ISSD(I) 
1*1 

*  CSD 

Where 

ISSD(I) 

CSD 

Depot  maintenance  material  storage  space  (sq.  ft./yr) 
Depot  maintenance  space  cost  ($/sq.  ft.) 

( 
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CBS  326000 

Technical  data  maintenance  costs  for  managing  the  technical  data 
distribution  center  are 


Y 

S  NP  *  RDM 
I*IYI 

Where 

NP  Number  of  pages  in  a  set  of  technical  data  (pages) 
RDM  Technical  data  management  costs  ($/page) 

IYI  Initial  year 


CBS  327100 

Corrective  Maintenance  Replenishment  Spares  costs  are 
Y  NK 

S  N( I ) *  §  OT*DC ( K ) *QTY ( K ) *CST( K ) *DSC ( K )  /  [R( K) *FR( I ) ] 

1=1  K= 1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  ( hr s/equip/yr ) 

DC( K)  duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

CST(K)  Unit  cost  of  the  Kth  item  ($/item) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  ( hrs/failure) 

FR(I>  Reliability  improvement/degradation  factor  (factor) 


CBS  327200 

Supply  support  management  costs  are 
Y 

S  [  NSNP  +  NSNS  ]  *  RIM 
I-IYI 

Where 

NSNP  Number  of  new  NSNs  for  prime  equipment  ( NSN ) 
NSNS  Number  of  new  NSNs  for  S&TE  equipment  (NSN) 
RIM  Supply  support  management  costs  ($/NSN) 

IYI  Initial  year 


CBS  328100 

Operator  course  pay  and  allowance  costs  incurred  by  students 
during  training  period  are 


Y 

§  LO( I )  *  RAM  *  CTO 
1*1 

Where 

LO( I )  Manning  level  of  operating  personnel  ( personnel/yr ) 
RAM  Personnel  attrition  rate  (ratio) 

CTO  Operator  training  cost  ($/student) 


CBS  328200 

O/I  level  maintenance  personnel  pay  and  allowance  costs  incurred 
by  students  during  training  period  are 

Y 

§  LM ( I )  *  RAM  *  CTM 
1*1 

Where 

LM( I )  Manning  level  of  O/I  maintenance  personnel  (personnel/yr) 

RAM  Personnel  attrition  rate  (ratio) 

CTM  O/I  maintenance  personnel  training  cost  ($/student) 


CBS  328300 

Depot  level  maintenance  personnel  pay  and  allowance  costs  incurred 
by  students  during  training  period  are 


Y 

S  LP ( I )  *  RAP  *  CTP 
1*1 


Where 

LP(I) 

RAP 

CTP 


Manning  level  of  Depot  maintenance  personnel  (personnel/y 
Personnel  attrition  rate  (ratio) 

Depot  maintenance  personnel  training  cost  ($/student) 


r  i 


CBS  330000 

Termination  cost/value  of  the  Prime  equipment  is 
Y 

S  NPO(I)  *  TERM 
1  =  1 

Where 


NPO(I)  Prime  equipment  phase  out  schedule  (equip/yr) 
TERM  Prime  equipment  net  terminal  cost/value  ($/equip) 


APPENDIX  B 


Life  Cycle  Cost  factor 

Names,  Descriptions,  Dimensions,  and  Sources 


Life  Cycle  Cost  Factors 
Names,  Descriptions,  Dimensions  and  Sources 


The  material  in  this  appendix  contains  a  listing  of 
the  104  Cost  Factors  used  in  the  NAVMAT  LCC  Model.  Names, 
Descriptions,  Dimensions  and  the  source  of  information 
have  been  identified  for  all  the  Cost  Factors.  These  major 
sources  are: 

1.  Program  Management  Office  (PMO) 

2.  Program  Manager  for  Logistics  (PM(L))  and/or  his/her 
Logistic  Managers 

3.  The  Contractor 


4.  Analyst 


Name 

Description 


Dimension 

Source 


AD(I) 

Acquisition  cost  of  data  during  Investment  in  year  I. 
This  refers  to  acquiring,  writing,  assembling,  refor- 
nating  technical  manuals  and  other  documentation  not 
covered  during  Research  &  Development  phase. 

$/year 

PMO 


Name 

Descr iption 


Dimension 

Source 


ADC ( I ) 

Government  payments  to  the  contractor  for  technical 
and  managerial  work  performed  during  the  Validation 
phase  of  the  Research  &  Development  in  year  I. 
$/year 
PMO 


Name 

Descr iption 


Dimension 

Source 


ADG(I) 

Government  expenditures  for  technical  and  managerial 
work  performed  during  the  Validation  phase  of  the 
Research  &  Development  in  year  I. 

$/year 

PMO 


Name 

Description 


Dimension 

Source 


ATU ( I ) 

Acquisition,  transportation,  and  installation  costs 
of  training  aids  and  devices  to  conduct  operator, 
maintenance  personnel,  and  instructor  training  courses 
during  initial  training  program  in  year  I. 

$/year 
PM  ( L ) 


Name  BY 

Description  Base  year  during/from  which  all  cost  adjustments  are 
made. 

Dimensionless 
PMO 


Dimension 

Source 


Name  CE 

Description  Energy  consumption  cost  incurred  during  the  operation 

of  the  prime  equipment. 

Dimension  $/hr/equip 

Source  PM(L)  &  Contractor 


Name 

Description 

Dimension 

Source 

CIPE 

Installation  cost  of  the  prime  equipment  (If  not 
covered  by  the  acquisition  cost).  This  cost  refers  to 
the  material  and  services  involved  in  assembling  the 
equipment  and  complete  checkout  to  assure  achievement 
of  operational  status. 

$/equip 

PM(L) 

Name 

CM 

Description 

Cost  of  materials  consumed  during  the  operation  of  the 
prime  equipment. 

Dimension 

$/hr/equip 

Source 

PM{ L)  &  contractor 

Name 

CP 

Description 

Average  cost  per  page  of  set-up,  reproduction,  and 
distribution  of  technical  manuals. 

Dimension 

$/page/copy 

Source 

PM{L) 

Name 

CS  ( I ) 

Description 

Software  maintenance  cost  during  prime  equipment 
operation  in  year  I. 

Dimension 

$/year 

Source 

PM  ( L ) 

Name 

Description 

Dimension 

Source 


Name 

Description 

Dimension 

Source 


Name 

Description 

Dimension 

Source 


Name 

Descr iption 

Dimension 

Source 

CST(K) 

Unit  cost  of  the  Kth  spare/repair  item. 

$/item 

PM  ( L ) 

Name 

CTI 

Descr iption 

Average  cost  incurred  during  instructor  training  course 
for  personnel  pay  &  allowance,  travel,  and  course  fees. 

Dimension 

$/student 

Source 

PM  ( L ) 

Name 

CTM 

Description 

Average  cost  incurred  during  0/1  maintenance  personnel 
training  course  for  personnel  pay  &  allowance,  travel 
and  course  fees. 

Dimension 

$/student 

Source 

PM  ( L ) 

CSD 

Area  cost  for  depot  level  maintenance  space 

$/sq.f t./year 

PM(L) 


CSI 

Area  cost  for  0/1  level  maintenance  space 

$/sq.ft./year 

PM(  L) 


CSO 

Area  cost  for  Operational  space. 
$/sq.ft ./year 
PM  ( L ) 


tt&3 AhWaMUta 


Name 

Description 


Dimension 

Source 


Name 

Description 


Dimension 

Sourse 


Name 

Description 


Dimension 

Source 


Name 

Description 


Dimension 

Source 


Name 

Descr ipt ion 

Dimension 

Source 


Average,  cost  incurred  during  operating  personnel 
training  course  for  personnel .pay  &  allowance, 
travel,  and  course  fees. 

$/student 
PM(  L) 


Average  cost  incurred  during  depot  maintenance  per¬ 
sonnel  training  course  for  personnel  pay  &  allowance 
travel,  and  course  fees. 

$/student 
PM  ( L ) 


CTPE 

Transportation  cost  of  prime  equipment  from  contractors 
facility  to  installation  site  (if  not  included  in  acqu¬ 
isition  cost).  This  includes  the  packaging  and  trans¬ 
portation  of  the  prime  equipment  from  the  contractors 
facility  to  the  first  destination,  and  then  to 
the  second  destination  (operation  site). 

$/equip 
PM(  L) 


Unit  price  of  the  prime  equipment.  In  addition  to  the 
prime  equipment  hardware  this  cost  may  include  part 
or  all  of  production  support  and  services  costs,  and 
transportation  and  installation  cost  of  the  equipment. 
(These  costs  should  be  identified  properly  to  avoid 
double  counting). 

$/equip 

PMO 


DC  ( K ) 

Duty  cycle  of  the  Kth  spare/repair  item.  Percent  of 
prime  equipment  operating  time. 

Ratio  (Item  operating  time/Equip.  operating  time) 

PM ( L )  &  Contractor 


i 
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Name 

Descr iption 


Dimension 

Source 


Name 

Descr iption 


Dimension 

Source 


Name 

Descr iption 


DCD(I) 

Payment  by  the  Government  to  the  Contractor  for  all 
the  deliverable  data  acquired  during  full  scale  deve¬ 
lopment  in  year  I.  The  data  requirement  will  normally 
be  selected  from  the  departmental  or  agency  authorized 
data  list.  It  includes  the  effort  for  acquiring, 
writing,  assembling,  reformating,  production, packaging 
and  shipping  Engineering  data,  Support  data,  and 
Management  data  required  by  the  government. 

$/year 

PMO 


DCE(I) 

Payments  by  the  Government  to  the  Contractor  for  the 
engineering  efforts  during  full  scale  development  in 
year  I.  This  includes  all  engineering  efforts  associ¬ 
ated  with  the  equipment  design  and  development. 
Specifically,  the  cost  of  system  engineering,  and 
integration,  design  engineering,  design  support  en¬ 
gineering,  and  engineering  planning  costs.  It  in¬ 
cludes  the  cost  of  direct  labor,  material,  overhead, 
and  other  direct  costs  incurred  during  the  engineer¬ 
ing  process. 

$/year 

PMO 


DCH ( I ) 

Payments  by  the  Government  to  the  Contractor  for  the 
hardware  development  efforts  during  full  scale 
development  in  year  I.  This  includes  the  fabrication 
and  assembly  of  full  scale  development  models  in 
support  of  the  engineering  design  activity.  This 
includes  the  cost  of  direct  labor,  materials  and  over¬ 
head  associated  with  material  procurement  and  handling, 
tooling  and  test  equipment  in  support  of  manufacturing, 
fabrication,  assembly,  system  integration,  and 
checkout. 

$/year 

PMO 


Dimension 

Source 


Name 

Description 


Dimension 

Source 


DCPM( I ) 

Payment  by  the  Government  to  the  Contractor  for 
the  Management  effort  during  full  scale  development 
in  year  I.  This  refers  to  the  costs  incurred  for 
planning,  organizing,  manning,  directing,  and  con- 
trolling  the  technical  and  administrative  activities 
of  the  project.  This  includes  the  cost  of  personnel, 
services,  and  overhead  associated  with  cost/schedule 
control,  configuration  management,  data  management, 
contract  management,  and  ILS  (Integrated  logistic 
support)  management. 

$/year 

PMO 


Name 

Description 


Dimension 

Source 


DCS ( I ) 

Payment  by  the  Government  to  the  Contractor  for 
software  development  effort  for  the  prime  equipment 
during  full  scale  development  in  year  I.  This  in¬ 
cludes  the  cost  of  direct  labor,  material,  overhead, 
and  other  direct  costs  associated  with  the  computer 
software  development. 

S/year 

PMO 


Name  DCST(I) 

Description  Payment  by  the  Government  to  the  Contractor  for  the 

development  of  the  Peculiar  Support  and  Test  equipment 
during  full  scale  development  in  year  I.  This  refers 
to  all  costs  inclusive  of  the  software  costs  associ¬ 
ated  with  Peculiar  Support  &  Test  equipment. 

$/year 
PMO 


Dimension 

Source 


Name 

Descr iption 


Dimension 

Source 


DCTE( I ) 

Payment  by  the  Government  to  the  Contractor  Test  & 
Evaluation  efforts  during  full  scale  development  in 
year  I.  This  refers  to  the  costs  which  are  incurred 
in  support  of  the  government  testing  (DTE  and  IOTE) 
during  the  full  scale  development  phase  of  the 
equipment  life  cycle.  This  cost  factor  may  include 
for  example:  spares,  repair  parts,  support  &  test 
equipment,  training,  test  site  activation,  facility 
requirements,  and  services. 

Development  test  and  evaluation  (DTE)  support  is 
designed  to  determine  and/or  verify  technical  per¬ 
formance  and  safety  characteristics  of  an  item, 
associated  tools  and  test  equipment.  It  includes 
determination  of  structural,  mechanical,  electrical, 
chemical  and  other  physical  properties  of  the 
equipment.  DTE  is  generally  conducted  in  contrac¬ 
tors  facilities. 

Initial  operational  test  and  evaluation  (IOTE) 
support  refers  to  the  operational  test  and  evalua¬ 
tion  performed  during  the  full  scale  development 
prior  to  the  production  decision  to  provide  in¬ 
formation  as  to  the  equipment  military  use  expected 
operational  effectiveness  and  operational  suita¬ 
bility,  maintenance  concepts,  training  needs  and 
technical  manual  suitability.  IOTE  is  generally 
conducted  at  Government  facilities. 

$/year 

PMO 


Name 

Description 


Dimension 

Source 


DGPM ( I ) 

Government  project  management  costs  incurred  during 
full  scale  development  in  year  I.  This  refers  to 
the  technical  and  administrative  planning,  organi¬ 
zing,  directing,  coordinating,  controlling,  and 
approval  actions  designed  to  accomplish  overall 
program  objectives.  Examples  of  these  activities 
are  configuration  management,  cost/schedule  manage¬ 
ment,  data  management,  contract  management,  and 
integrated  logistic  support  management. 

$/year 

PMO 
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DGT A { I ) 

Government  costs  for  test  site  activation/deactiva¬ 
tion  during  full  scale  development  Test  &  Evaluation 
program  in  year  I.  This  refers  to  the  costs  for  test 
site  modification,  transportation  and  installation 
of  the  prototype  models  at  the  test  site,  test 
site  operation,  restoration  and  facilities  leased 
or  government  facilities  used  during  Test  &  Evalu¬ 
ation  program. 

$/year 

PMO  i 


Name  OGTE ( I ) 

Description  Government  personnel  costs  incurred  during  full 
scale  development  Test  &  Evaluation  program  for 
testing  and  evaluation. 

Dimension  S/year 

Source  PMO 


Name 

Descr iption 


Dimension 

Source 


Name 

Descr iption 


Dimension 

Source 


DGTT { I } 

Government  costs  to  train  students  during  full  scale 
development  Test  &  Evaluation  program  in  year  I. 

This  refers  to  the  pay  &  allowance  and  travel  expen¬ 
ses  and  the  course  fees  and  the  training  facilities 
provided  by  the  government. 

$/year 

PMO 


Name 

Description 

Dimension 

Source 


DR(I) 

Annual  discount  rate  for  future  costs  in  year  I 
Ratio 

PMO  &  Analyst 


Name 

Descr iption 

Dimension 

Source 


DSC { K ) 

Discard  rate  of  the  Kth  spare/repair  item. 
Ratio 

PM ( L )  &  Contractor 


Name 

Descr iption 

Dimension 

Source 


FDRT 


Required  stockage  time  for  depot  level  repairable 
items  at  0/1  and  depot  level. 

Days 
PM{  L) 


Name 

Description 

Dimension 

Source 


FILS 


Required  stockage  time  for  replenishment  spares  at 
O/I  level . 

Days 
PM  ( L ) 


Name 

Descr iption 

Dimension 

Source 


FIRT 

Repair  cycle  time  of  repairable  items  at  O/I  level. 

Days 

PM  ( L ) 


Name 

FM 

Description 

Repair  material  rate. 

Dimension 

Ratio  -  (Repair  material  cost/item  unit  cost) 

Source 

PM  { L ) 

Name 

FMS ( I ) 

Description 

Maintenance  site  construction/preparation 
during  Investment  period  in  year  I. 

costs 

Dimension 

$/year 

Source 

PMO 

Name 

FOS ( I ) 

Description 

Operational  site  construction/preparation 
during  Investment  period  in  year  I. 

costs 

Dimension 

$/year 

Source 

PMO 

( 


k 
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Name 

Descr iption 

Dimension 

Source 

FPST 

Procurement  lead  and  safety  level  stockaqe 
for  initial  spare  &  repair  parts. 

Days 

PM  ( L ) 

time 

Name 

FR(  I ) 

Descr iption 

Reliability  improvement  or  degradation 

factor  during 

year  I. 

Dimension 

Dimensionless 

Source 

PM  ( L ) 

. 

Name 

IRCON(I) 

Descr iption 

Annual  inflation  rate  for  future  costs 

for 

construe- 

tion  type  of  funding  during  year  I. 

Dimension 

Ratio 

Source 

Analyst 

Name  IROM(I) 

Description  Annual  inflation  rate  for  future  costs  of  O&M  type  of 

funding  during  year  I. 

Dimension  Ratio 

Source  Analyst 


Name  IRPROC(I) 

Description  Annual  inflation  rate  for  future  costs  of  procurement 
type  of  funding  during  year  I. 

Dimension  Ratio 

Source  Analyst 


Name  IRRD<I) 

Description  Annual  inflation  rate  for  future  costs  of  R&D  type 

of  funding  during  year  I. 

Dimension  Ratio 

Source  Analyst 


Name 

Descc iption 

Dimension 

Source 


ISSD(I) 

Storage  space  required  for  the  depot  inventory 

during  year  I. 

sq.ft ./year 

PM(L)  &  Contractor 


Name 

Descr iption 

Dimension 

Source 


ISSI(I) 

Storage  space  required  for  the  O/I  inventory 

during  year  I. 

sq.ft. /year 

PM(L)  &  Contractor 


Name 

Description 

Dimension 

Source 


IYI 

Year  I  during  which  initial  cost  occur. 

Dimensionless 

PMO 


Name 

Descr iption 

Dimension 

Source 


LO(I) 

Desired  manning  level  for  operating  personnel 
during  year  I. 

Personnel/year 
PM(L)  &  Contractor 


Name 

LM(  I ) 

Description 

Desired  manning  level  for  0/1  level  maintenance 
personnel  during  year  I. 

Dimension 

Personnel/year 

Source 

PM ( L )  &  Contractor 

Name  LP(I) 

Description  Desired  manning  level  for  depot  level  maintenance 
personnel  during  year  I. 

Personnel/year 
PM ( L )  &  Contractor 


Dimension 

Source 


Name  LPM(N) 

Description  Preventive  maintenance  labor  time  for  the  Nth 

type  of  maintenance  action. 

Dimension  hrs/action 

Source  PM(L)  &  Contractor 


Name  LSD(K) 

Description  Depot  maintenance  labor  time  to  repair  the  Kth 

item. 

Dimension  hrs/item 

Source  PM(L)  &  Contractor 


Name  LSI(K) 

Description  O/I  maintenance  labor  time  to  repair  the  Kth 

item. 

Dimension  hrs/item 

Source  PM ( L )  &  Contractor 


Name 

Descr iption 

Dimension 

Source 


LSO(K) 

0/1  maintenance  labor  time  to  remove,  replace  the 

Kth  item. 

hrs/item 

PM ( L )  &  Contractor 


Name  MPM (N ) 

Description  Material  cost  for  the  Nth  type  of  preventive 

maintenance  action. 

Dimension  $/action 

Source  PM ( L )  &  Contractor 
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Name 

Description 

Dimension 

Source 


MSSD(I) 

Shop  space  required  for  depot  maintenance 

during  year  I. 

sq.ft. /year 

PM ( L )  &  Contractor 


Name 

Description 

Dimension 

Source 


MSS I ( I ) 

Shop  space  required  for  0/1  maintenance 

during  year  I. 

sq.ft./year 

PM( L)  &  Contractor 


Name 

Description 

Dimension 

Source 


N  ( I ) 

Number  of  equipments  in  the  Navy's  inventory 
system  at  the  end  of  year  I. 
equip/year 
PM  ( L ) 


Name 

Descr iption 

Dimension 

Source 


NC(I) 

Number  of  copies  of  technical  data  to  be  distributed 
and  inventoried  during  year  I. 
copies/year 
PM  { L ) 


Name 

Description 

Dimension 

Source 


NK 

Total  number  of  spare/repair  items  in  the  prime 
equipment . 

Dimensionless 
PM{ L)  &  Contractor 


Name  NM 

Description  Number  of  preventive  maintenance  types  of  the 
prime  equipment. 

Dimensionless 
PM(L)  &  Contractor 


Dimension 

Source 


Name 

Descc iption 

Dimension 

Source 

NN  ( I ) 

Prime  equipment  annual  acceptance  schedule. 

Number  of  equipments  acquired  during  year  I. 
equip/year 

PMO  &  PM(L) 

Name 

NOH(I) 

Description 

Prime  equipment  overhaul  schedule.  Number  of 
equipments  scheduled  to  be  overhauled  during 
year  I . 

Dimension 

equip/year 

Source 

PMO  &  PM ( L ) 

Name 

NP 

Description 

Number  of  pages  per  technical  manual  maintained 
by  Navy. 

Dimension 

pages/copy 

Source 

PM ( L)  &  Contractor 

Name 

NPM(N) 

Descr iption 

Time  between  inspections  of  the  Nth  type  of 
preventive  maintenance  action. 

Dimension 

hr  s/action 

• 

Source 

PM(L)  &  Contractor 

Name 

NPO(I) 

Descr iption 

Prime  equipment  phase  out  schedule.  Number  of 
equipments  scheduled  to  be  phased  out  during 
year  I. 

Dimension 

equip/year 

Source 

PMO  &  PM ( L ) 
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Name 

Description 

Dimension 

Source 


NSNP 

Total  number  of  new  National  Stock  Numbers  (NSN) 

to  be  issued  on  the  prime  equipment 

NSN 

PM(L)  &  Contractor 


Name 

Descr iption 


Dimension 

Source 


NSNS 

Total  number  of  new  National  Stock  Numbers  (NSN) 
to  be  issued  on  the  peculiar  Support  &  Test 
equipments 
NSN 

PM(L)  &  Contractor 


Name 

Description 

Dimension 

Source 

OHL 

Prime  equipment  overhaul 
hr  s/equip 

PM ( L )  &  Contractor 

maintenance 

labor  time. 

Name 

Description 

Prime  equipment  overhaul 

maintenance 

material  cost. 

Dimension 

$/equip 

Source 

PM( L)  &  Contractor 

Name 

OHT 

Description 

Prime  equipment  overhaul 

maintenance 

mater ial 

shipping  rate. 

Dimension 

$/equip 

Source 

PM( L)  &  Contractor 

Name  OT 

Description  Prime  equipment  annual  operating  time. 
Dimension  hrs/equip/year 

Source  PMO 


Name 

Descr iption 


Dimension 

Source 


PMG(I) 

Government  project  management  costs  incurred 
during  the  Investment  period  in  year  I.  This  refers 
to  the  technical  and  administrative  planning, 
organizing,  directing,  coordinating,  controlling 
and  approval  actions  designed  to  accomplish  overall 
program  objectives.  Examples  of  these  activities  are 
configuration  management,  cost/schedule  management, 
data  management,  contract  management,  value  engi¬ 
neering,  quality  assurance,  and  integrated  logistic 
management . 

?/year 

PMO 


Name 

PO 

Descr iption 

Number  of  personnel  required 
equipment. 

to  operate  a  prime 

Dimension 

personnel/equip 

Source 

PM(  L ) 

Name 

PSOS 

Descr iption 

Floor  space  required  for  the 
prime  equipment. 

operation  of  a 

Dimension 

sq.ft. /equip 

Source 

PM(L)  &  Contractor 

Name  PSS(I) 

Description  Production  support  and  services  cost  incurred 

during  the  Investment  period  of  the  life  cycle  cost. 
These  are  the  supportive  costs  incurred  during 
the  production  of  the  prime  equipment.  These 
costs  may  include  engineering,  facilities,  production 
tooling  and  testing  equipment,  quality  assurance, 
overhead  costs  of  general  and  administrative 
expenses  and  contract  fee.  (NOTE:  All  or  a  portion 
of  these  costs  may  be  included  in  the  prime  equip¬ 
ment  hardware  acquisition  cost.  If  so  user  should 
be  carefull  not  to  double  count  the  cost). 

$/year 
PMO 


Dimension 

Source 


Name 

Description 


Dimension 

Source 


Name 

Descr iption 

Dimension 

Source 


Name 

Description 

Dimension 

Source 


Name 

Description 

Dimension 

Source 


PTE ( I ) 

Production  Test  and  Evaluation  costs  incurred 
during  Investment  period  in  year  I.  These  costs 
refer  to  Production  Acceptance  Test  (PATE)  and 
Operation  Acceptance  Test  (OTE).  Production 
Acceptance  Tests  are  conducted  on  production  items 
produced  early  in  the  production  run.  They  are 
designed  to  assure  that  production  equipments  con¬ 
form  to  design  specifications  and  performance  requi¬ 
rements  when  manufactured  in  accordance  with  produc¬ 
tion  specifications.  Operational  tests  are  conducted 
by  user  personnel  under  the  conditions  of  the  opera¬ 
tional  tactical  environment.  They  are  designed  to 
determine  the  equipment  operational  effectiveness 
and  validate  organization  doctrine,  tactics,  training 
requirements  and  logistic  support. 

$/year 

PMO 


PTI ( I ) 

Number  of  instructors  to  receive  initial  training 
during  year  I. 
student/year 
PM  ( L ) 


PTM ( I ) 

Number  of  0/1  maintenance  personnel  to  receive 
initial  training  during  year  I. 
student/year 
PM  ( L ) 


PTO(I) 

Number  of  Operating  personnel  to  receive  initial 
training  during  year  I. 
student/year 
PM  ( L ) 
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Name 

Description 

Dimension 

Source 


PTP(I) 

Number  of  depot  maintenance  personnel  to  receive 
initial  training  during  year  I. 
student/year 
PM(  L) 


Name 

Description 

Dimension 

Source 


QTY(K) 

Number  of  quantities  of  Kth  spare/repair  item 

quantity/item 

PM(L) 


Name 

Description 

Dimension 

Source 


R(K) 

Mean  Time  Between  Failures  of  the  Kth  spare/repair 


item. 

hrs/failure 
PM  ( L ) 


Name 

Descr iption 

Dimension 

Source 


RAM 

Operator  and  0/1  level  maintenance  personnel 
attrition  rate, 
ratio 
PM  ( L ) 


Name 

Description 

Dimension 

Source 


RAP 

Depot  level  maintenance  personnel  attrition  rate. 

ratio 

PM  ( L ) 


Name  RDM 

Description  Technical  data  management  costs  for  file  mainte¬ 
nance. 

$/page/year 
PM{  L ) 


Dimension 

Source 


Name 

Description 

Dimension 

Source 

RIE 

Average  National  Stock  Number  (NSN)  entry  cost 
into  the  supply  system. 

$/NSN 

PM(  L) 

Name 

RIM 

Description 

Supply  support  management  item  retention  and  field 
administration  cost. 

Dimension 

$/NSN 

Source 

PM{  L) 

Name 

RO 

Description 

Prime  equipment  operator  pay  rate. 

Dimension 

$/hr/man 

Source 

PM(L) 

Name 

RPL 

Description 

Packaging  labor  cost. 

Dimension 

$/# 

Source 

PM  ( L ) 

Name 

RPM 

Description 

Packaging  material  cost. 

Dimension 

$/# 

Source 

PM{  L) 

t 


l 


Name 

RSD 

Descr iption 

Depot  maintenance  personnel  pay  rate  to  repair 
failed  items. 

Dimension 

S/hr/man 

Source 

PM(L) 

Name 

RSL 

Description 

O/I  maintenance  personnel  pay  rate  to  remove 
replace  or  repair  failed  items. 

Dimension 

$/hr/man 

Source 

PM{  L) 

Name 

RSR 

Description 

Average  shipping  Cost. 

Dimension 

$/# 

Source 

PM  ( L ) 

Name 

RSS(K) 

Descr iption 

Fraction  of  failures  repaired  at  the  intermediate 
maintenance  level.  This  value  lies  inclusively 
between  "0"  and  "l".  "0"  refers  to  all  depot  repair 

and  1  refers  to  all  intermediate  depot  repair. 

Dimension 

ratio 

Source 

PM ( L )  &  Contractor 

Name  RW(K) 

Description  Ratio  of  the  shipping  weight  to  the  unpacked  weight 
of  the  Kth  item, 
ratio 

PM( L )  &  Contractor 


Dimension 

Source 


Name  STE(I) 

Description  Support  &  Test  equipment  acquisition  costs 

incurred  during  Investment  period  in  year  I. 
This  refers  to  the  Support  &  Test  equipments 
required  to  maintain  and  care  for  the  prime 
equipment  while  not  directly  engaged  in  the 
performance  of  its  mission.  This  includes 
vehicles,  equipment  and  tools  used  to  service 
transport  and  hoist,  repair,  overhaul,  assemble 
disassemble,  test,  inspect  or  otherwise  maintai 
the  mission  equipment.  This  also  includes  the 
software  costs  associated  with  the  Support  & 
Test  equipment. 

Dimension  $/year 

Source  PMO 


Name  STEM 

Description  Support  &  Test  equipment  initial  support  rate. 

Percent  of  S&TE  acquisition  cost 
Dimension  ratio 

Source  PM(L) 


Name  STES 

Description  Support  &  Test  equipment  recurring  support  cost 

Dimension  $/Prime  Equipment 

Source  PM{L) 


Name  W(K) 

Description  Unpacked  weight  of  the  Kth  spare/repair  item. 

Dimension  #/item 

Source  PM ( L )  &  Contractor 


Name 

TERM 

Description 

Termination  cost  and/or  value 
equipment. 

of 

the  prime 

Dimension 

$/equip 

Source 

PM(L)  . 

Name 

Y 

Description 

Total  number  of  years  covered 
cost  analysis. 

by 

the  life  cycle 

Dimension 

dimensionless 

Source 

PMO 

. 
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Inflation/Discounting  Adjustment  Factors 
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Inflation/Discounting  Adjustment  Factors 

Life  Cycle  Cost  Analysis  is  concerned  with  the  evalua¬ 
tion  of  alternatives.  These  alternatives  are  described  by 
indicating  the  timing  of  the  future  disbursements  that  will 
result  from  each  procurement  decision.  Guidelines  for  ad¬ 
justing  future  expenditures  for  the  effects  of  time,  cost 
of  capital  and  inflation  are  found  in  SECNAVINST  7000. 14B. 

The  LCC  MODEL  developed  by  the  Naval  Material  Command 
adjusts  all  costs  which  occur  during  and  after  the  BY  (Base 
Year).  The  adjustment  factors  convert  the  future  expenditures 
to  current  dollar  value,  which  represents  the  general  purchas¬ 
ing  power  of  the  dollar  at  the  time  of  the  decision,  by 
the  following  method: 

Future  current  dollar  value  is 

C 1  +  ) n 

Where 

"IR"  is  the  annual  inflation  rate 

"n"  is  the  number  of  years  after  the  base  point 
decision 

The  adjustment  factor  then  converts  this  future  current 
dollar  expenditure  into  its  present  value  dollar  by  the  follow¬ 
ing  method: 


rAD-A083  M5  NAVAL  WEAPONS  ENGINEERING  SUPPORT  ACTIVITY  WASHINGTON  DC 

LIFE  CYCLE  COST  GUIDE  FOR  EQUIPMENT  ANALYSIS. (U) 

JAN  77 


UNCLASSIFIED 


ft* 


aAigflw** 


Present  value  dollar  is 


[-!— ) 

l  1  +  DR  J 


Where 


’DR"  is  the  annual  discount  rate 


The  present  value  dollar  represents  the  amount  of  money 
the  Government  must  put  into  an  interest  or  profit  generating 
account  at  the  time  of  the  decision  to  have  the  future  cur¬ 
rent  dollar  available  for  an  expenditure  at  the  end  of  "  n  " 
years. 

The  above  equations  assume  that  the  future  expenditure 
occurs  at  the  end  of  "  n  "  years  but  the  cost  is  usually  in¬ 
curred  throughout  the  year.  Therefore,  in  accordance  with 
SECNAVINST  7000. 14B,  an  aritmetic  mean  (average)  adjust¬ 
ment  factor  equation  has  been  developed  for  the  LCC  MODEL: 

Annual  adjustment  factor  is 


t-H 


f-1  -±- 

\  1  +  DR  J 

* 


NAVMAT  LCC  Model  uses  four  inflation  adjustment 
factors  and  one  discount  adjustment  factor  subscripted  by 
year. 


APPENDIX  D 

NAVMAT  Equipment  LCC  Model  Sample  Computer  Run 


NAVMAT  EQUIPMENT  LCC  Model  Sample  Computer  Run 

This  Appendix  contains  an  example  of  the  types  of  Re¬ 
ports  available  from  the  LCC  Computer  program  developed 
by  the  Naval  Material  Command. 

The  values  used  in  this  sample  data  should  not  be 
considered  as  reference  for  actual  calculations. 

All  input  and  output  reports  are  provided  in  con¬ 
stant  dollars  except  the  Summary  Output  Report  which  is 
provided  in  constant  dollars,  inflated  dollars,  and  in¬ 
flated  and  discounted  dollars. 

A  sensitivity  analysis  is  provided  for  both  the 
Scalar  and  the  Array  type  of  variables. 
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APPENDIX  E 

FLEX  Technique  Sample  Computer  Run 


FLEX  Technique  Sample  Computer  Run 
This  Appendix  contains  an  example  of  a  computer  run 
provided  for  the  user  to  show  the  flexible  capabilities 
of  the  computer  program  to  make  changes  in  the  basic  NAVMAT 
LCC  Equipment  Cost  breakdown  structure  and  equations. 

All  the  regular  reports  are  available  after  the  de¬ 
sired  changes  are  implemented. 

The  following  changes  are  requested  : 

A.  Redefine  the  contractor  costs  during  the  full 


CS121000  Contractor 
CS1211Q0  Prime  Contractor 

CS121200  Other  Contractor 


scale  development. 

Or iginal ' format  Requested  change 

CS121000  Contractor  CS121000  Contractor 

CS121100  Management  CS1211Q0  Prime  Contractor 

CS121200  Engineering  CS121200  Other  Contractor 

CS121300  Prototype  Hardware 

CS121400  Software 

CS121500  Test  &  Evaluation 

CS121600  Documentation 

CS1217Q0  Support  &  Test  Equipment 

These  changes  can  be  implemented  in  more  than  two  ways; 
however,  the  two  basic  ways  to  accomplish  the  changes  are  as 
follows : 

1.  Delete  all  of  the  cost  elements  under  ’Contractor' 
one  by  one  and  then  insert  the  cost  elements  for  'Prime  Con¬ 
tractor'  and  'Other  Contractor'. 

2.  Delete  the  cost  element  'Contractor'  which  auto¬ 
matically  deletes  all  of  the  lower  indenture  level  cost  ele¬ 
ments  under  Contractor,  then  Reconstruct  the  cost  elements 
for  'Contractor',  'Prime  Contractor',  and  'Other  Contractor'. 


Because  it  requires  fewer  changes,  in  this  example 


the  second  method  is  more  preferred. 

The  following  cards  are  prepared  to  be  inserted  in 
the  associated  files: 


Prepare  following  cards  for  GS  file 


*  (1)  (ID 

CS121000 

CS121Q00  CONTRACTOR 
CS121100  PRIME  CONTRACTOR 
EQ121100  DPC( I ) ; 1 ,1 ,  Y 
CS121200  OTHER  CONTRACTOR 
EQ121200  DOC ( I )  ;  1 , 1 ,  Y 


(55)  (60)  (65)  (70)  (80) 

1 

1'  1  1  1 

1111 


*  Numbers  in  parentheses  indicate  the  starting  column 
number  of  the  entries. 

Note  that  since  CS121QQQ  'Contractor'  cost  element 
is  not  the  lowest  indenture  level  no  input  to  describe 
the  cost  category,  funding  type,  inflation  type  is  pro¬ 
vided,  and  there  is  no  equation  defined  for  it.  The  cost 
of  this  cost  element  is  the  summation  of  the  costs  of  the 
cost  elements  below  it. 

Because  new  variables  are  introduced  to  define  the 
equations,  these  values  should  be  described  (optional)  and 
values  must  be  entered  thru  NV  file. 

Prepare  following  cards  for  NV  file 


( 1 ) (5 )  (16) 

OS  DPC(I)  Payment  By  Government  To  Prime  Contractor  For  Full  Scale 
DS  DPC(I)  Development  Effort  During  Year  I  ($/yr) 

NV  DPC(Y)  2500000,4*0. 

DS  DOC ( I )  Payment  By  Government  To  Other  Contractors  for  Full  Scale 
DS  DOC(I)  Development  Effort  During  Year  I  ($/yr) 

NV  DOC(Y)  750000,4*0. 

B.  Revise  the  equation  for  the  initial  spares  for  prime 
equipment  (CS232110).  Write  an  equation  that  provides  a  thru 
put  by  year . 

Prepare  following  cards  for  CS  file 


(1)  (11) 

CS232110 

EQ232110  ISP( I ) ; I ,1 , Y 


(70) 

1 


Note  that  a  CS  Card  is  necessary  to  indicate  that  there 
is  a  change  requested  in  this  cost  element  equation. 

Prepare  following  cards  for  NV  file 
( 1) ( 5 )  (16) 

DS  ISP(I)  Acquisition  Cost  of  Prime  Equipment  Initial  Soares  ( $/ 
DS  ISP(I)  yr) 

NV  ISP(Y)  0,500000,3*0. 

C.  Redefine  the  funding  type  and  the  inflation  factor  type 
of  the  'Operation  and  Supply'  facilities  from  MILCOM  to  O&M. 
Prepare  following  cards  for  CS  file 


(1) 

CS312000 

CS325110 

CS325120 

CS325210 

CS325220 


(60)  (65) 

4  4 

4  4 

4  4 

4  4 

4  4 


D.  Change  the  description  of  CS327200  from  'Supply 


System  Management*  to  'Inventory  Management'. 

Prepare  following  card  for  CS  file 


(1)  (11) 

CS327200  INVENTORY  MANAGEMENT 


E.  Separate  termination  costs  from  the  operating  and 
support  costs,  define  a  new  major  cost  element  for  "term¬ 
ination*  costs,  and  assign  the  value  of  this  cost  to  the  last 
year  of  the  analysis  period.  Remove  termination  costs  from 
maintenance  cost  category  and  define  a  new  cost  category  for 
'Termination* . 


Prepare  following  cards 

for  CS 

file 

(1) 

(11) 

(55) 

(60) 

(65) 

(70) 

(80) 

CS330000 

1 

CS400000 

TERMINATION 

CS410000 

SALVATION 

11 

2 

2 

1 

EQ410000 

SALV ; I , Y , Y 

CS420000 

DISPOSAL 

11 

4 

4 

1 

EQ420Q00 

DISP ; I ,  Y,  Y 

Prepare  following  cards  for  NV  file 


(1) 

(5) 

(16) 

DS 

SALV 

Salvation  cost  of  the 

Prime  Equipment 

NV 

SALV 

-  250000. 

DS 

DISP 

Disposal  cost  of  the 

Prime  Equipment 

NV 

DISP 

300000. 

Changes  requested  in  the  major  cost  element  heading 
and  cost  category  name  should  be  done  thru  the  NAMELIST  Input 
Data  file. 


< 


Prepare  following  cards  for  NAMELIST  data  file 


(2) 

ELT4* ' TERMINAT 1 , ' ION 1 , 

CAT11* ' TERMINAT ' , ' ION ' , 

F.  Identify  life  cycle  cost  years  in  four  character 
alpha-numeric  presentation. 

Prepare  following  card  for  NAMELIST  data  file 


YEARS- 'FY77' , 'FY78' , 'FY79 ' , ' FY80 ' , 'FY81'  , 


Through  deletion  and  changes  of  the  equations ,  some 
of  the  built-in  variables  are  no  longer  needed  for  computa¬ 
tional  purposes.  These  variables  don't  require  input  values. 
These  variables  are: 

From  change  1. 


DCPM(I),  DCE( I ) ,  DCH ( I ) ,  DCS(I)f  DCTE(I),  DCD(I), 


DCST( I ) 


Froie  change  2. 

FPST,  FILS,  FIRT,  FDRT 
From  change  4. 

NPO( I ) ,  TERM 

Since  a  variable  may  be  used  more  than  one  cost  ele¬ 
ment  equation  these  changes  should  be  checked  for  verification 
by  using  table  V.  2  presented  in  the  documentation. 
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